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EXECUTIVE SUMMARY 
 

ES-1 Introduction 

This Environmental Impact Report (EIR) is an informational document that discloses to the 
public and to decision-makers the environmental effects of the Propane Recovery Project 
(proposed Project) proposed by Phillips 66 (Applicant). This Executive Summary includes the 
following sections: 

 Introduction (ES-1) 
 Project Objectives (ES-2) 
 Project Setting and Location (ES-3) 
 Project Description (ES-4) 
 Alternatives (ES-5) 
 Environmentally Superior Alternative (ES-6) 
 Areas of Controversy and Issues to be Resolved (ES-7) 
 Summary of Impacts (ES-8) 

A comparative summary of the impacts of the proposed Project and the alternatives to the 
proposed Project is provided in Table 2-1, in Chapter 2. The EIR assesses the direct, indirect, and 
cumulative environmental impacts that could occur as a result of decommissioning existing tanks 
and auxiliary equipment, and then constructing, operating, and maintaining the proposed Project. 
These analyses are based upon information submitted by Phillips 66 in its application for a Land 
Use Permit (LUP) to the Contra Costa County Department of Conservation and Development, 
Community Development Division for the proposed Project. This EIR is an informational 
document that, in itself, does not determine whether the proposed Project should be approved, but 
informs local officials in the planning and decision-making process. 

This Recirculated Draft EIR (RDEIR) includes revisions to EIR sections resulting from the 
preparation of a cumulative health risk assessment required by the Contra Costa County Board of 
Supervisors and the Bay Area Air Quality Management District (BAAQMD). The cumulative 
health risk assessment requirement resulted during the appeals process of the Contra Costa 
County Planning Commission’s decision to unanimously to certify the FEIR and approved the 
land use permit. Two appeals were filed, one from Shute, Mihaly, & Weinberger LLP on behalf 
of the Rodeo Citizens Association was filed on November 25, 2013 and one from Communities 
for a Better Environment was filed on December 2, 2013. A cumulative health risk assessment 
constitutes significant new information pursuant to CEQA Section 15088.5 and therefore requires 
that the Draft EIR be recirculated for public comment. 
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This recirculated Draft EIR focuses on revisions to the following sections:  

4.1 Air Quality 4.5 Greenhouse Gas Emissions  

4.2 Biological Resources 4.6 Hazards and Hazardous Materials  

4.3 Energy Conservation  4.7 Hydrology and Water Quality 

4.4 Geology and Soils   

This Recirculated Draft EIR will be used by Contra Costa County in its consideration of the 
Applicant’s request for a LUP. The County will decide whether to certify the FEIR and approve 
the proposed Project at a public hearing. Public notification will be provided in accordance with 
State law upon confirmation of the hearing date. 

ES-2 Project Objectives 
The Refinery is a modern facility that currently processes a range of raw materials into gasoline, 
diesel, and related byproducts for resale in California and other markets. The primary objective of 
the proposed Project is to recover for sale propane and additional butane from refinery fuel gas 
(RFG) and other process streams. A decrease in SO2 emissions from Refinery combustion sources 
would occur as a result of removing sulfur compounds from RFG, which would be a necessary part 
of the process to recover propane that could be sold commercially.  

Phillips 66’s economic and environmental objectives of the proposed Project include: 

 Reduce fuel gas sulfur emissions – In order to produce liquid propane and additional butane 
for sale, Phillips 66 plans to remove sulfur and other impurities from its light hydrocarbon 
gases. This includes the light hydrocarbon gases that are generated by the Refinery’s 
Crude/Delayed Coker Unit (Unit 200). The gases from this unit contain sulfur compounds, 
which would need to be removed to produce clean liquid propane and butane products. 
Removal of sulfur from the light hydrocarbon gases produced at the coker would not only 
clean the propane and butane products, but would also reduce the sulfur in the remaining light 
hydrocarbon gases that then become part of the Refinery’s fuel gas system. The removal of the 
sulfur would decrease SO2 emissions to the atmosphere by at least 50%, resulting in an SO2 
emission decrease of at least 180 tons per year. Because SO2 is a precursor to the formation of 
PM2.5 in the atmosphere, the reduction of SO2 will lead to a reduction of ambient PM2.5 

concentrations. 

 Recover and sell propane and butane – The Refinery currently generates light hydrocarbon 
gases from many of its separation, distillation and conversion steps. Most of the gases are 
treated and used by the Refinery in the RFG system to provide heat and energy for Refinery 
processes. Phillips 66’s main objective for the proposed Project is to have the capability to 
recover propane and to recover more butane for sale, thus producing more products from the 
crude oil it currently refines. 

 Reduce the likelihood of flaring events – Reducing the amounts of propane and butane in 
the Refinery’s fuel gas system would reduce the overall volume of fuel gas. One benefit of 
reducing the fuel gas volume occurs when large fuel gas consuming equipment or units are 
periodically taken out of service. On these occasions, the Refinery runs the risk of having 
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more fuel gas present than it can consume and must flare the excess fuel gas. Thus, one 
objective of the proposed Project is to reduce the likelihood and duration of flaring during 
periods of RFG imbalance by reducing the overall amount of refinery fuel gas produced and 
consumed at the Refinery. 

ES-3 Project Setting and Location 

The Refinery is located in unincorporated northwestern Contra Costa County, within the 
community of Rodeo. The Refinery encompasses a total of 1,100 acres of land, consisting of a 
495-acre active area of the Refinery, where all its facilities and equipment are located, and 
another 600 acres of undeveloped land. The southern-most 300- to 600-foot wide portion of the 
Refinery property serves as an undeveloped buffer area between the active or developed portion 
of the Refinery and the adjacent residential area. Figure ES-1 shows the location and property 
boundaries of the Refinery. 

The Refinery is bordered by the Shore (NuStar) Terminal to the north, an undeveloped area to the 
east, the Bayo Vista residential area to the south, and San Pablo Bay to the north and west (see 
Figure ES-2). Interstate 80 (I-80) and San Pablo Avenue run parallel in a north-south direction 
through the Refinery’s property. A portion of the property extends to the southeast ending along 
State Route 4.  

Project components at three primary locations in the active area of the Refinery would occupy 
approximately a total of 3 acres. The LPG (propane and butane) recovery unit and fuel gas 
hydrotreating unit would be located next to the existing hydrocracker (Unit 240), in the central 
area of the Refinery.  

Six propane storage tanks would be constructed on undeveloped space adjacent to Tank 78, near 
the north shoreline of the Refinery. The propane tank car loading modifications would be located 
adjacent to an existing rail loading facility (see Figure ES-3), between the long wharf and the 
western shoreline of the Refinery. 

ES-4 Project Description 

Overview 
The proposed Project would modify existing facilities and add new facilities to recover butane 
and propane from refinery fuel gas (RFG) and Hydrogen Plant feed gas and then ship it by rail for 
sale. The proposed Project would require hydrotreating a portion of the RFG, a process that 
would reduce the amount of sulfur in the fuel gas, and because fuel gas is now burned to produce 
heat for Refinery processes, ultimately would reduce the Refinery’s SO2 emissions to the 
atmosphere.  
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Most refineries recover liquid propane and butane for product sales. At the Refinery, only a 
portion of the available butane in the RFG stream is recovered and shipped by rail. In the 
summer, up to 9,000 barrels per day are shipped by rail. The remaining propane and butane are 
used as fuel in the RFG system to provide the heat input for Refinery processes. As a result of the 
proposed Project, the heat input from the propane and butane to be removed from the RFG 
system would be replaced with heat input from additional natural gas purchased from Pacific Gas 
& Electric Company (PG&E). The proposed Project mainly involves the installation of new 
processing equipment in existing Refinery process units and additional propane storage and 
loading facilities.  

The proposed Project would be constructed on existing Refinery property that is zoned for heavy 
industrial use, and the proposed Project would be a permitted use within the heavy industrial 
zone; however, a land use permit is required under the Hazardous Waste or Hazardous Materials 
Ordinance §84-63.1002 of the Contra Costa County Code. The project also would require 
compliance with the California Environmental Quality Act (CEQA). Construction is proposed to 
begin after all required permits are received. Startup would occur after the completion of 
construction, which is estimated to take 12 to 15 months. 

Project Components 
The proposed Project would add and modify processing and ancillary equipment within the 
Refinery. New equipment includes a hydrotreater, fractionation columns to recover propane and 
butane, and propane storage vessels and treatment facilities, as well as two new rail spurs. To 
provide the steam required by the proposed Project, either a new 140 million Btu/hr steam boiler 
would be added or more steam would be provided by the existing Steam Power Plant (SPP) if the 
new boiler were not built. There would also be minor modifications to existing process units and 
utility systems for the purpose of tie-ins and to address any changes in operating pressure or 
temperature at the tie-in points. 

The proposed Project would be built in two phases. The first phase (Phase I) would provide 
enhanced recovery and increased rail shipments of butane. Phase I would include all project 
components except propane storage and the additional rail loading rack and spurs. During the 
second phase, (Phase II), the facilities to store and ship propane would be added along with the 
piping and other ancillary equipment necessary to get the propane from the Propane/Butane 
Recovery Unit to the storage vessels and loading racks.  

Project components are briefly summarized in Table ES-1, below, and are described in more 
detail in Section 3, Project Description. 
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TABLE ES-1 
SUMMARY PROPOSED PROJECT COMPONENTS  

Refinery Process Unit Proposed Change 

LPG Recovery Unit (Phase I)  New fractionation columns and absorber towers would be installed to recover 
propane and butane from RFG streams. Heat would be provided by steam from 
either the existing SPP or a new steam boiler rated at 140 million Btu/hr. 

Fuel Gas Hydrotreating (Phase I) A portion of the RFG contains sulfur compounds, which are not removed by the 
present Diglycolamine (DGA) treating. A new hydrotreater would be installed 
upstream of the Propane Recovery Unit and would improve propane product 
quality and decrease sulfur content in RFG.  

Propane Storage (Phase II) 6 propane storage vessels would be added. 

Tank car Loading Modifications 
(Phase II) 

Modifications would be made to existing butane tank car loading operations to 
include propane loading. In particular, a new loading rack would be installed along 
with two new rail spurs. 

Ancillary Facilities (Phases I & II) Additions and modifications would be made to ancillary facilities such as pumps, 
heat exchangers, instrumentation, utilities, and piping. 

 

ES-5 Alternatives 

No Project Alternative 
Under the No Project alternative, Phillips 66 could not achieve any of its project objectives. If the 
proposed Project were not constructed, propane could not be recovered. The Refinery would 
remain economically disadvantaged versus the other four Bay Area refineries that recover 
propane (and a greater percentage of butane) for sales into the LPG market. The associated 
benefits of lower SO2 emissions and reduced number of flaring incidents (due to fuel gas 
imbalance) would not be realized. Compared to the proposed Project, impacts from the No 
Project alternative would less than those of the proposed Project with the exception of emissions 
of sulfur and greenhouse gases (which would be higher than with the proposed Project), and 
potentially the number of flaring events. 

Reduced-Project Alternative 
Reduced-Project alternatives are usually considered as one means to potentially reduce the 
adverse effects of a project on the environment. A reduced-project alternative considers 
components of the proposed Project that could potentially be eliminated or reduced in size from 
the full proposed Project scope. Without substantial engineering and design, the exact nature of 
what a reduced-project alternative would be remains unclear but it could be a reduction in 
capacity of Project processing equipment, a reduction of storage capacity, a reduction in loading 
equipment, or all of these. This alternative would consider an alternative similar to that of the 
proposed Project but reduced to a size that would still meet the needs of the Refinery, yet still 
reduce air emissions or energy use relative to the proposed Project. 
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Propane Truck Loading Rack Alternative 
The Project as originally proposed by the Applicant would utilize trucks to deliver some of the 
propane to market, in addition to the larger quantity deliveries by tank car. Under this alternative 
a new propane truck loading rack would be constructed adjacent to the tank car modifications, 
near the western shore line of the Refinery just west of the long wharf at the Refinery adjacent to 
an existing rail loading facility. In addition, modifications would be made to existing butane tank 
car loading operations to include propane loading. 

ES-6 Environmentally Superior Alternative 

CEQA Guidelines section 15126.6(e)(2) requires an EIR to identify an environmentally superior 
alternative. If the environmentally superior alternative is the No Project Alternative, the EIR also 
must identify an environmentally superior alternative from among the other alternatives. In 
general, the environmentally superior alternative is defined as that alternative with the least 
adverse impacts to the Project area and its surrounding environment.  

The Reduced-Project Alternative - a reduction in size of proposed Project components - such as 
the installation of fewer propane tanks, reduction in size of the propane recovery unit or, 
reductions in the number of tank cars shipping propane or butane from the Refinery, would 
generally fail to meet some of the proposed Project objectives yet would produce essentially the 
same environmental impacts. Any lessening of impacts from a marginal size reduction in the 
proposed Project could be offset by a lessening of the environmental benefits achieved by the 
Project. The proposed Project includes new hydrotreater to remove impurities from RFG and in 
the propane and butane recovered, resulting in a significant reduction of sulfur compounds 
emitted by the Refinery. Reducing the design amount of propane and butane recovered for sale 
would reduce in the amount of sulfur that would have to be removed from the RFG. In addition, 
greenhouse gas emissions at the Refinery would be reduced because natural gas would be burned 
for heat instead of the propane and butane in RFG. Both of these benefits would be 
correspondingly reduced if the proposed Project were to reduced in size.  

While the Reduced-Project Alternative would not meet all of the proposed Project’s objectives, 
based on the CEQA Guidelines section 15126.6(e)(2) criterion, the Reduced-Project Alternative 
would be marginally superior to the proposed Project because identified environmental impacts 
would be smaller than those that would occur with the proposed Project and is thus would be 
considered the Environmentally Superior Alternative. 

ES-7 Areas of Controversy and Issues to be Resolved 

Areas of controversy known to lead agencies, including issues raised by agencies and the public, 
must be identified in the Executive Summary of an EIR (Cal. Code Regs. § 15123). The scoping 
phase of the EIR, conducted between July 24, 2012 and August 24, 2012, identified the following 
key areas of concern for consideration in the EIR:  
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 Impacts to visual resources; 

 Construction, operation, and decommissioning-related impacts on air quality; 

 Potential impacts to climate change; 

 Potential hazardous materials releases during decommissioning, construction and operation 
of the Project; 

 Safety concerns and risk presented to the surrounding community; 

 Impacts related to public services, in particular fire protection; and 

 Overall concerns about traffic and congestion.  

Issues to be resolved, including a choice among alternatives, and whether and how to mitigate 
potential significant impacts, also must be identified in an Executive Summary (Cal. Code Regs. 
§ 15123). The main issue to be resolved in this EIR is which among the alternatives would meet 
most of the basic Project objectives with the least environmental impact. Balancing sometimes 
competing environmental values can be challenging because it rests on assumptions of relative 
value.  

Decision-makers may elect to balance relative values of environmental resources and, thereby, 
resolve the issues considered in this EIR with a different conclusion than the one summarized in 
Section ES-6 and discussed in Section 6.5.4, Environmentally Superior Alternative. 

As stated in Section ES-1, this Recirculated Draft EIR includes revisions to EIR sections resulting 
from the preparation of a cumulative health risk assessment required by the Contra Costa County 
Board of Supervisors and the Bay Area Air Quality Management District (BAAQMD) in addition 
to other concerns raised during the Final EIR proceedings. 

ES-8 Summary of Impacts  

This section summarizes the resource areas evaluated in this EIR as well as impacts as described 
for the Project. 

Resource Areas Evaluated 
This section summarizes the potential impacts resulting from implementation of the Project or 
alternatives. The affected environment and the potential direct and indirect effects of the proposed 
Project are described and evaluated in Chapter 4 of this EIR for the resource areas listed below. 
Other CEQA considerations, including the cumulative impact analysis, are in Chapter 5, and the 
alternatives analysis is in Chapter 6. Chapter 4 is organized into the following seven revised 
environmental resource or issue areas: 
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4.1 Air Quality 4.5 Greenhouse Gas Emissions  

4.2 Biological Resources 4.6 Hazards and Hazardous Materials  

4.3 Energy Conservation  4.7 Hydrology and Water Quality 

4.4 Geology and Soils   

 
A detailed analysis of each environmental topic, each potential impact and the mitigation measure 
needed, if any, is contained in Chapter 4.  

Summary of Impacts 
Implementing the Project could result in the potential for impacts to occur to the resources listed 
above. The proposed Project would result in no impact or less-than-significant impacts to five of 
these seven environmental resource or issue areas. The proposed Project would result in 
potentially significant impacts to two environmental resource or issue areas: Air Quality and 
Geology and Soils. Where potentially significant impacts are identified, mitigation measures are 
proposed that would reduce each of these potential impacts to a less-than-significant level. 

A summary table (Table 2-1 in Chapter 2) provides an overview of each impact of the proposed 
Project and the mitigation measure needed, if any, to reduce the impact to a less-than-significant 
level, for each of the resource areas assessed in this EIR. 
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CHAPTER 1 
Introduction 

1.1 Background 

The Notice of Preparation for the Phillips 66 Propane Recovery Project Draft Environmental 
Impact Report (DEIR) was issued by the County on July 24, 2012. The DEIR (Appendix A) was 
published on June 10, 2013. The public review and comment period duration for the DEIR began 
on this date and ended July 25, 2013, and lasted for a period of 45 days. A public hearing before 
the Contra Costa County Zoning Administrator took place during this comment period on July 
15, 2013. The Contra Costa County Community Development Division granted a 15-day 
extension of the comment period to August 9, 2013. Therefore, the total duration of the Draft EIR 
public review period was 60 calendar days. 

The Final EIR (FEIR) (Appendix A) was completed on November 6, 2013 and a public hearing 
was held by the Contra County Planning Commission on November 19, 2013. After evaluating 
the proposed Project, including all public testimony and evidence in the record, the Planning 
Commission voted unanimously to certify the FEIR and approve the land use permit.  

Two appeals to the Planning Commission’s decision were filed; Rodeo Citizens Association filed 
an appeal on November 25, 2013, and Communities for a Better Environment filed a similar 
appeal on December 2, 2013. Pursuant to County procedures, an appeal hearing before the Contra 
Costa County Board of Supervisors was held on January 21, 2014, during which testimony was 
received from the appellants, the applicant, and the general public. Upon conclusion of public 
testimony and deliberation by the Board of Supervisors, the hearing was continued to allow staff 
sufficient time to respond to comments provided in testimony and also to consider and respond to 
issues raised in a letter received from the Bay Area Air Quality Management District 
(BAAQMD) on January 14, 2014.  

After the Board of Supervisors hearing, staff from Contra Costa County Department of 
Conservation and Development (DCD) and from BAAQMD met several times to discuss issues 
related to the January 14, 2014 letter. Based on those discussions, DCD staff concluded that 
additional assessment of several air-quality concerns was needed, including the preparation of a 
cumulative community health risk assessment. DCD staff determined that this information may 
constitute new information of substantial importance pursuant to CEQA Guidelines section 
15088.5(a)-(e) and, thus, it was recommended that the EIR should be revised and recirculated for 
public comment. On June 3, 2014 the County Board of Supervisors directed staff to prepare a 
Recirculated Draft EIR (RDEIR) addressing cumulative health risk and other environmental 
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issues raised in testimony and comments which had not been fully considered in the prior Draft 
and Final EIRs. 

1.2 Purpose of This Document 

This Recirculated Draft EIR (RDEIR) includes updates to several EIR sections: 

 Introduction 
 Summary of Environmental Impacts 
 Project Description 
 Environmental Setting, Impacts and Mitigation 
 Alternatives 
 Significant Environmental Effects of the Proposed Project 
 Significant Irreversible Environmental Changes 
 Effects Found Not to be Significant 
 Cumulative Impacts 
 Growth-Inducing Impacts 
 Public Consultation 

Revisions in these sections primarily reflect findings from the new air quality analyses, including 
the cumulative health risk assessment. Revisions also include changes to the project description, 
updated analyses for greenhouse gases, energy conservation, biological resources, geology, soils 
and seismicity, hydrology and water quality, and hazards and hazardous materials. Details of 
new/updated impact findings and/or mitigation measures identified as a result of these updated 
analyses are also included in these sections.  

This Recirculated Draft Environmental Impact Report (RDEIR) is an informational document 
intended to disclose to the public and decision-makers the environmental effects of the Propane 
Recovery Project (proposed Project). This document assesses the direct, indirect, and cumulative 
environmental impacts that could occur as a result of the decommissioning of existing tanks, 
construction, operation, and maintenance of the proposed Project. The analyses in this document 
are based upon information submitted by Phillips 66 in an application for a Land Use Permit 
(LUP) to the Contra Costa County Department of Conservation and Development, Community 
Development Division for the proposed Project. This RDEIR does not determine whether the 
Project would be approved, but informs local officials in the planning and decision-making 
process. 

1.3 Recirculated EIR Process 

A lead agency is required to recirculate an EIR when significant new information is added after 
public notice has been given of the availability of the draft EIR for public review (CEQA Section 
15088.5). In accordance with this requirement, and as for reasons provided in Section 1.1, this 
RDEIR is being recirculated to agencies and interested individuals, including all commentors on 
the Draft and Final EIR. Written comments on this RDEIR may be submitted to the County 
during the 45-day public review period, which begins on October 17, 2014 and closes on 
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December 2, 2014. Written comments on this RDEIR will be accepted via regular mail, fax and 
email, and at a public meeting that will be noticed separately. All comments received will be 
responded to in a Response to Comments document, which together with this RDEIR will 
constitute the Final REIR for the Project. 

The Final REIR will be used by Contra Costa County in its consideration of the proposed Project. 
The County will consider certification of the Final REIR and approval of the proposed Project at 
a public hearing.  

1.4 Project Overview 

The Phillips 661 Rodeo Refinery (Refinery) is located in unincorporated northwestern Contra 
Costa County, within the community of Rodeo. The Refinery is bordered by the Shore (NuStar) 
Terminal to the north, an undeveloped area to the east, the Bayo Vista residential area to the 
south, and San Pablo Bay to the north and west. Interstate Highway 80 (I-80) and San Pablo 
Avenue run parallel in a north-south direction through the Refinery’s property. A portion of the 
property extends to the southeast ending along State Route 4.  

The Propane Recovery Project (proposed Project) would modify existing facilities and add new 
facilities to recover propane and butane from refinery fuel gas (RFG) and Hydrogen Plant feed 
gas and then ship it by rail for sale. The proposed Project would involve hydrotreating a portion 
of the RFG, a process that would reduce the amount of sulfur in the fuel gas, and because fuel gas 
is now burned to produce heat for Refinery processes, ultimately would reduce the Refinery’s 
sulfur dioxide (SO2) emissions to the atmosphere.  

The proposed Project would be constructed on existing Refinery property that is zoned Heavy 
Industry, and the proposed Project would be a permitted use within the heavy industrial zone. 
Construction is anticipated to take 12 to 15 months. Construction and operation of equipment 
associated with the Project would be within the current Refinery property boundaries. 

1.5 Key Areas of Environmental Concern 

This Recirculated DEIR examines the potential impacts of the proposed Project on several of the 
topics (resources areas) in the current California Environmental Quality Act (CEQA) Guidelines 
Appendix G Checklist. These include Air Quality, Greenhouse Gases, Energy Conservation, 
Biological Resources, Geology, Soils and Seismicity, Water Quality, and Hydrology and Hazards 
and Hazardous Materials.  

                                                      
1 In 1997, Union Oil Company sold the San Francisco Refinery along with other assets to Tosco Corporation. 

Phillips Petroleum Company acquired Tosco in 2001 and subsequently merged with Conoco Inc. in 2002 to form 
ConocoPhillips. In May 2012, ConocoPhillips spun off its refining, chemical and pipeline businesses to create the 
Phillips 66 Company (Phillips 66), present owner of the Refinery.  
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1.6 Organization of the Document 

This document is organized into the following chapters: 

 Chapter 1 – Introduction 

 Chapter 2 – Summary of Environmental Impacts: Summarizes environmental impacts 
that could result from implementation of the Project. The summary of each resource area 
indicates the level of significance of potential impacts to those resources. 

 Chapter 3 – Project Description: Provides a detailed description of the Project, including 
its location, background information, major objectives, and technical characteristics. 

 Chapter 4 – Environmental Settings, Impacts, and Mitigation Measures: Contains an 
analysis of environmental resource areas. Discussion of each resource area is divided into: 
a) the setting, which describes environmental conditions and regulatory information; b) the 
standards of significance for determining the degree or level of potential environmental 
impacts for each issue; c) potential impacts, which indicate the environmental effects that 
are anticipated from the Project, and d) mitigation measures, if needed. 

 Chapter 5 – CEQA Statutory Sections: Provides discussions of various CEQA-mandated 
considerations including significant and unavoidable environmental impacts, cumulative 
impacts, and growth-inducing impacts. 

 Chapter 6 – Analysis of Alternatives: Describes alternatives to the Project and analyzes 
their associated environmental effects. 

 Chapter 7 – Report Preparation: Lists report authors by section and County staff that 
assisted with the preparation and review of the EIR as well as agencies and organizations 
consulted. 

 Chapter 8 – Glossary and Acronyms: Provides a number of technical terms used in the 
refining industry at the Refinery to describe the operations and equipment that are in use 
there. The glossary includes selected definitions and in some cases expanded descriptions 
of these terms that allow the reader of this document who is unfamiliar with the refining 
industry to understand the basic operations within a Refinery. 

 Chapter 9 – References: Lists of references used in the entire document. 

 Appendices: Draft and Final EIR (Appendix A), Air Quality (Appendix B) Special-status 
Species list (Appendix C), Mitigation Monitoring Reporting Program (Appendix D), and 
Documents Submitted Relating to the January 21, 2014 Appeal Hearing before the Board 
of Supervisors (Appendix E). 

1.7 Use of this Document by Agencies 

In accordance with CEQA, Contra Costa County will consider the environmental implications of 
the Project before making a decision to grant or deny Phillips 66’s request for a LUP. Other 
agencies that may rely on this EIR when considering approvals for the Project include the 
BAAQMD, and the San Francisco Bay Regional Water Quality Control Board (SFRWQCB). 
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1.8 Permits and Approvals 

Several permits and approvals are required before Project construction could begin. These 
include, but are not limited to, a LUP, Grading Permit and Building Permit from Contra Costa 
County, and an Authority to Construct permit from the BAAQMD. More detail on permits is 
provided in Section 3.7. 
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CHAPTER 2  
Summary of Environmental Impacts 

This chapter provides a summary of the environmental impacts of the proposed Project, as 
identified and analyzed in this Recirculated Draft Environmental Impact Report (RDEIR). 
Table 2-1 includes statements of impact and related mitigation measures. Statements of Project-
specific impacts and mitigation measures have been extracted from the analysis set forth in 
Chapter 4 of this document; statements of cumulative impacts and mitigation measures have been 
extracted from Chapter 5. The information in Table 2-1 is arranged in four columns: 
1) environmental impacts; 2) level of significance without mitigation; 3) adopted or 
recommended mitigation measures; and 4) level of significance with mitigation measures applied. 
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TABLE 2-1 
SUMMARY OF IMPACTS AND MITIGATION MEASURES FOR THE PHILLIPS 66 PROPANE RECOVERY PROJECT 

Environmental Impact 

Significance 
before 

Mitigation Mitigation Measures 
Significance  

after Mitigation 

Air Quality    
Impact 4.1-1: The Project would result in 
short-term construction emissions of criteria 
pollutants that could contribute to existing air 
quality violations. 

Less than 
Significant with 

Mitigation 

Mitigation Measure 4.1-1: Phillips 66 and its construction contractors shall implement the 
following applicable BAAQMD basic control measures, as listed in a) through h) below. In 
addition, measure i), although not considered by BAAQMD as a basic control measure, has been 
requested by BAAQMD for the Project as a means to limit the emissions of diesel particulate 
matter, a toxic air contaminant (TAC) that poses potential carcinogenic and chronic health risks 
(BAAQMD, 2014e). 

a) Water all exposed surfaces of active construction areas at least twice daily (using reclaimed 
water if possible). Watering should be sufficient to prevent airborne dust from leaving the site. 
However, measures should be taken to ensure that the soil materials are not washed into 
storm drains without acceptable BMPs in place. 

b) Cover all trucks hauling soil, sand, and other loose materials or require all trucks to maintain 
at least two feet of freeboard (i.e., the minimum required space between the top of the load 
and the top of the trailer). 

c) All visible mud or dirt track-out onto adjacent public roads shall be removed using wet power 
vacuum street sweepers at least once per day, or more if needed. The use of dry power 
sweeping is prohibited. 

d) Limit vehicle speeds on unpaved roads to 15 miles per hour. 

e) Pave all roadways, driveways, sidewalks, etc. as soon as feasible. In addition, building pads 
should be laid as soon as possible after grading unless seeding or soil binders are used. 

f) Idling times shall be minimized either by shutting equipment off when not in use or reducing 
the maximum idling time to five minutes (as required by the California airborne toxics control 
measure Title 13, Section 2485, of the California Code of Regulations. Clear signage to this 
effect shall be provided for construction workers at all access points. 

g) All construction equipment shall be maintained and properly tuned in accordance with the 
manufacturer’s specifications. All equipment shall be checked by a certified mechanic and 
determined to be running in proper condition prior to operation. 

h) Post a publicly visible sign with the telephone number and person to contact at the County 
regarding dust complaints. This person shall respond and require Phillips 66 to take corrective 
action within 48 hours. The telephone numbers of contacts at the BAAQMD shall also be 
visible. 

i) Use Tier 3 or better equipment for all construction equipment greater than 50 horsepower that 
will be used an aggregate of 40 or more hours during any portion of Project construction. If 
Tier 3 equipment is unavailable for a specific piece of construction equipment, then for that 
equipment use equipment that meets the Tier 2 emission standards with installed Level 3 
diesel particulate filters. 

Less than Significant 
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Environmental Impact 

Significance 
before 

Mitigation Mitigation Measures 
Significance  

after Mitigation 

Air Quality (cont.)    
Impact 4.1-2: The Project would result in 
long-term emissions of criteria pollutants. 

Less than 
Significant with 

Mitigation 

None required. NA 

Impact 4.1-3: The Project would expose 
sensitive receptors to emissions of Toxic Air 
Contaminants. 

Less than 
Significant 

None required. NA 

Biological Resources    
Impact 4.2-1: The Project could increase 
disturbance on nearby nesting and foraging 
birds. 

Less than 
Significant 

None required. NA 

Impact 4.2-2: Special-status fishes could be 
adversely impacted by an increase in once-
through intake water piped in from San 
Pablo Bay to use as coolant in Refinery 
processes. 

Less than 
Significant 

None required. NA 

Impact 4.2-3: Special-status fishes could be 
adversely impacted by an increase in 
effluent temperature. 

Less than 
Significant 

None required. NA 

Energy Conservation    
Impact 4.3-1: Construction and operation of 
the Project would result in consumption of 
energy and could cause adverse effect on 
local and regional energy supplies or 
requirements. 

Less than 
Significant 

None required. NA 

Impact 4.3-2: Transportation energy usage 
for the proposed Project could result in 
wasteful or unnecessary consumption of 
energy. 

Less than 
Significant 

None required. NA 
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Environmental Impact 

Significance 
before 

Mitigation Mitigation Measures 
Significance  

after Mitigation 

Geology and Soils    
Impact 4.4-1: Project facilities could be 
damaged by seismically induced ground 
shaking. 

Less than 
Significant with 

Mitigation 

Mitigation Measure 4.4-1: Prior to issuance of any building or grading permits, a design-level 
geotechnical investigation shall be performed for each proposed Project component site area. 
Each investigation shall include an analysis of expected ground motions at the site from known 
active faults. The analyses must be in accordance with applicable County ordinances and 
policies and consistent with the most recent version of the CBC, which requires structural design 
that can accommodate ground accelerations expected from known active faults. The 
investigations shall determine final design parameters for the earthwork, foundations, foundation 
slabs, and any surrounding related improvements (utilities, roadways, parking lots and 
sidewalks). The investigations shall be reviewed and approved by the County’s geologist, a 
California certified engineering geologist. 

Less than Significant 

Impact 4.4-2: The Project could result in soil 
erosion during excavation, grading, and 
construction activities. 

Less than 
Significant 

None required. NA 

Impact 4.4-3: The Project could result in on- 
or off-site lateral spreading, subsidence, 
liquefaction, or collapse. 

Less than 
Significant 

None required. NA 

Impact 4.4-4: Project implementation could 
occur on expansive soils, creating risks to 
life and property. 

Less than 
Significant 

None required. NA 

Greenhouse Gas Emissions    
Impact 4.5-1: The Project would result in 
emissions of greenhouse gases. 

Less than 
Significant 

None required. NA 

Impact 4.5-2: The proposed Project could 
conflict with an applicable plan. 

Less than 
Significant 

None required. NA 

Hazards and Hazardous Materials    
Impact 4.6-1: The Project would add the 
routine transport of propane by rail car, and 
increase the transport of butane by rail car, 
through increased recovery of propane and 
butane as refining products. 

Less than 
Significant 

None required. NA 

Impact 4.6-2: The Project would cause an 
increase in the routine transport of aqueous 
ammonia, through increased routine 
consumption during operations. 

Less than 
Significant 

None required. NA 
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Environmental Impact 

Significance 
before 

Mitigation Mitigation Measures 
Significance  

after Mitigation 

Hazards and Hazardous Materials (cont.)    
Impact 4.6-3: The proposed Project could 
create a significant hazard to the public or 
environment through an upset or accident 
involving the release of hazardous materials. 

Less than 
Significant 

None required. NA 

Hydrology and Water Quality    
Impact 4.7-1: The proposed Project could 
result in an increase of pollutants, including 
toxic metals and organic compounds, in the 
process wastewater stream and in effluent 
discharges to receiving waters. 

Less than 
Significant 

None required. NA 

Impact 4.7-2: Construction activities could 
generate wastewater and stormwater runoff 
volumes that could increase wastewater or 
combined flows into the wastewater 
treatment plant. 

Less than 
Significant 

None required. NA 

 
NOTE: NA = Not Applicable. 
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CHAPTER 3 
Project Description 

3.1 Project Overview and Location 

3.1.1 Introduction 

3.1.1.1 The Refinery 

The Phillips 661 Rodeo Refinery (Refinery) has been continuously operating at its present site 
since it was originally built by Union Oil Company in February 1896. The Refinery consists of 
refining process units and support units. The Refinery is designed and operated to refine a variety 
of domestic and foreign crude oils. The principal activity of the Refinery is the manufacturing of 
transportation fuels; the facility converts crude oil2 and other feedstock into liquefied petroleum 
gas (LPG), gasoline, jet fuel, and diesel fuel. Byproducts of the Refinery include sulfur and 
petroleum coke. Electrical power, fuel gas, and steam are also created during the refining process.  

Crude oil is brought to the Refinery via pipeline and the Marine Terminal. Tankers and barges dock 
at the Refinery’s Marine Terminal, located at the northwestern edge of the facility. 

Numerous chemicals, materials, and utilities are also required to produce useful products from the 
crude oil. Some chemicals, such as hydrogen, are produced at the Refinery or supplied by Air 
Liquide’s Hydrogen Production Plant, located adjacent to the Refinery. Other feedstock, 
chemicals, and materials are purchased and transported to the facility.  

The Refinery generates steam, fuel gas, and electricity, and Phillips 66 also purchases resources, 
such as natural gas and water. Pacific Gas and Electric Company (PG&E) supplies natural gas and 
electricity to the Refinery. Air Liquide’s hydrogen plant sells hydrogen, steam and power to the 
Phillips 66 Refinery. Air Liquide purchases water, heater fuel gas and hydrogen plant feed gas from 
the Refinery. The proposed Project would recover butane and propane from the feed gas stream. 
Natural gas would be substituted for the recovered butane and propane in refinery fuel gas (RFG). 
The proposed Project would not have any impacts on the Air Liquide plant operation. The East Bay 
Municipal Utilities District (EBMUD) supplies water. 

                                                      
1 In 1997, Union Oil Company sold the San Francisco Refinery along with other assets to Tosco Corporation. 

Phillips Petroleum Company acquired Tosco in 2001 and subsequently merged with Conoco Inc. in 2002 to form 
ConocoPhillips. In May 2012, ConocoPhillips spun off its refining, chemical and pipeline businesses to create the 
Phillips 66 Company (Phillips 66), present owner of the Refinery.  

2  Technical terms printed in italics at first mention in the text are described in the Chapter 8, Glossary. 
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3.1.1.2 The Proposed Project 

Most refineries recover liquid propane and butane for product sales. At the Refinery, only a 
portion of the available butane in the refinery fuel gas (RFG) stream is recovered and shipped by 
rail. In the summer, up to 9,000 barrels3 per day are shipped by rail. The remaining propane and 
butane are used as fuel in the RFG system. There are no existing Refinery facilities for loading 
and shipping propane.  

The Propane Recovery Project (proposed Project) would modify existing facilities and add new 
facilities to recover butane and propane from RFG and Hydrogen Plant feed gas and then ship it 
by rail for sale. The proposed Project would involve hydrotreating a portion of the RFG, a 
process that would reduce the amount of sulfur in the fuel gas, and because fuel gas is now 
burned to produce heat for Refinery processes, ultimately would reduce the Refinery’s sulfur 
dioxide (SO2) emissions to the atmosphere. With the removal of propane and butane from the 
RFG system some additional purchases of natural gas from PG&E would be required to provide 
the heat input for Refinery processes. The proposed Project mainly involves the installation of 
new processing equipment in existing Refinery process units and additional propane storage and 
loading facilities.  

The proposed Project would be constructed on existing Refinery property that is zoned for heavy 
industrial use. The proposed Project would be a permitted use within the heavy industrial zone, 
however, a land use permit is required under the Hazardous Waste or Hazardous Materials 
Ordinance §84-63.1002 of the Contra Costa County Code. The Project also would require 
compliance with the California Environmental Quality Act (CEQA). Construction is proposed to 
begin after all required permits are received. Startup would occur after the completion of 
construction, which is estimated to take 12 to 15 months. 

3.1.2 Location 
The Refinery is located in unincorporated northwestern Contra Costa County, within the 
community of Rodeo. The Refinery encompasses a total of 1,100 acres of land, consisting of a 
495-acre active area of the Refinery, where all its facilities and equipment are located, and another 
600 acres of undeveloped land. The southern-most 300- to 600-foot wide portion of the Refinery 
property serves as an undeveloped buffer area between the active or developed portion of the 
Refinery and the adjacent residential area. Figure 3-1 shows the location and property boundaries of 
the Refinery and Figure 3-2 shows a more detailed view of the Refinery property. The undeveloped 
southern buffer area can be seen on Figure 3-2 just north of the Bayo Vista area of Rodeo.  

The Refinery is bordered by the Shore (NuStar) Terminal to the north, an undeveloped area to the 
east, the Bayo Vista residential area to the south, and San Pablo Bay to the north and west (see 
Figure 3-2). Interstate 80 (I-80) and San Pablo Avenue run parallel in a north-south direction 
through the Refinery’s property. A portion of the property extends to the southeast ending along 
State Route 4.  

                                                      
3 One barrel = 42 gallons. 
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Project components at three primary locations in the active area of the Refinery would occupy 
approximately a total of 3 acres. The LPG (propane and butane) recovery unit and fuel gas 
hydrotreating unit would be located next to the existing hydrocracker (Unit 240), in the central 
area of the Refinery. 

Six propane storage tanks would be constructed on undeveloped space adjacent to Tank 78, near 
the north shoreline of the Refinery. The propane tank car loading facilities would be located 
adjacent to an existing rail loading facility (see Figure 3-3), between the long wharf and the 
western shoreline of the Refinery. 

3.2 Project Objectives and Components 

3.2.1 Project Objectives 
The Refinery is a modern facility that currently processes a range of raw materials into gasoline, 
diesel, and related byproducts for resale in California and other markets. The primary objective of 
the proposed Project is to recover for sale propane and additional butane from refinery fuel gas and 
other process streams. A decrease in SO2 emissions from Refinery combustion sources would occur 
as a result of removing sulfur compounds from RFG, which would be a necessary part of the 
process to recover propane that could be sold commercially.  

Phillips 66’s economic and environmental objectives of the proposed Project include: 

 Reduce fuel gas sulfur emissions – In order to produce liquid propane and additional butane 
for sale, Phillips 66 plans to remove sulfur and other impurities from its light hydrocarbon 
gases. This includes the light hydrocarbon gases that are generated by the Refinery’s 
Crude/Delayed Coker Unit (Unit 200). The gases from this unit contain sulfur compounds, 
which would need to be removed to produce clean liquid propane and butane products. 
Removal of sulfur from the light hydrocarbon gases produced at the coker would not only clean 
the propane and butane products, but would also reduce the sulfur in the remaining light 
hydrocarbon gases that then become part of the Refinery’s fuel gas system. The removal of the 
sulfur would decrease SO2 emissions to the atmosphere by at least 50%, resulting in an SO2 
emission decrease of at least 180 tons per year. Because SO2 is a precursor to the formation of 
PM2.5 in the atmosphere, the reduction of SO2 will lead to a reduction of ambient PM2.5 

concentrations. 

 Recover and sell propane and butane – The Refinery currently generates light hydrocarbon 
gases from many of its separation, distillation and conversion steps. Most of the gases are 
treated and used by the Refinery in the RFG system to provide heat and energy for Refinery 
processes. Phillips 66’s main objective for the proposed Project is to have the capability to 
recover propane and to recover more butane for sale, thus producing more products from the 
crude oil it currently refines. 

 Reduce the likelihood of flaring events – Reducing the amounts of propane and butane in 
the Refinery’s fuel gas system would reduce the overall volume of fuel gas. One benefit of 
reducing the fuel gas volume occurs when large fuel gas consuming equipment or units are 
periodically taken out of service. On these occasions, the Refinery runs the risk of having 
more fuel gas present than it can consume and must flare the excess fuel gas. Thus, one 
objective of the proposed Project is to reduce the likelihood and duration of flaring during 
periods of RFG imbalance by reducing the overall amount of refinery fuel gas produced and 
consumed at the Refinery. 
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3.2.2 Project Components 
Phillips 66 has submitted an application for a Land Use Permit (LUP) to the Contra Costa County 
Department of Conservation and Development, Community Development Division for the 
proposed Project. The proposed Project would add and modify processing and ancillary equipment 
within the Refinery at the general locations shown on Figure 3-3. New equipment includes a 
hydrotreater, fractionation columns to recover propane and butane, and propane storage vessels and 
treatment facilities, as well as two new rail spurs. To provide the steam required by the proposed 
Project, either a 140 million British thermal unit (Btu)/hr steam boiler would be added or more 
steam would be provided by the existing Steam Power Plant (SPP) if the boiler is not built. There 
would also be minor modifications to existing process units and utility systems for the purpose of 
tie-ins and to address any changes in operating pressure or temperature at the tie-in point. 

The proposed Project would be built in two phases. The first phase (Phase I) would provide 
enhanced recovery and increased rail shipments of butane. Phase I would include all project 
components except propane storage and the additional rail loading rack and spurs. During the 
second phase, (Phase II), the facilities to store and ship propane would be added along with the 
piping and other ancillary equipment necessary to get the propane from the Propane/Butane 
Recovery Unit to the storage vessels and loading racks. Although the proposed Project involves 
transportation of both butane and propane via tank cars on existing railroad line, it has no 
connection to the transportation of crude oil by rail similar to such projects currently under 
review at other California refineries (see Table 5-1).  

Project components are briefly summarized in Table 3-1, below, and are described in more detail 
in Section 3.4 and on Table 3-2, Project Component Matrix, which provides detailed information 
about each component of the proposed Project. 

TABLE 3-1 
SUMMARY PROPOSED PROJECT COMPONENTS SUMMARY 

Refinery Process Unit Proposed Change 

LPG Recovery Unit (Phase I)  New fractionation columns and absorber towers would be installed to recover 
propane and butane from RFG streams. Heat would be provided by steam from 
either the existing SPP or a new steam boiler rated at 140 million Btu/hr. 

Fuel Gas Hydrotreating (Phase I) A portion of the RFG contains sulfur compounds, which are not removed by the 
present Diglycolamine (DGA) treating. A new hydrotreater would be installed 
upstream of the Propane Recovery Unit and would improve propane product 
quality and decrease sulfur content in RFG.  

Propane Storage (Phase II) 6 propane storage vessels would be added 

Tank car Loading Modifications 
(Phase II) 

Modifications would be made to existing butane tank car loading operations to 
include propane loading. In particular, a new loading rack would be installed along 
with two new rail spurs. 

Ancillary Facilities (Phases I & II) Additions and modifications would be made to ancillary facilities such as pumps, 
heat exchangers, instrumentation, utilities, and piping. 
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3.3 Existing Phillips 66 Refinery 

3.3.1 Basic Refinery Processes 
Refineries process crude oil into usable products such as gasoline, diesel, jet fuel, fuel oil, and/or 
LPG. To produce these products, various process units in a refinery perform one or several of 
four fundamental functions: 

 Separation; 
 Conversion; 

 Purification; and
 Blending.

 
Additionally, refineries require a number of supporting processes and equipment to provide 
energy and raw materials as well as to manage and treat wastes. 

3.3.1.1 Separation 

To carry out the process of separation, the Refinery takes advantage of the fact that individual 
hydrocarbon molecules boil at different temperatures (at a specified pressure) according to the 
size of the molecules. As a result, a mixture of various compounds contained in a single feed 
stream, such as crude oil, can be separated using a distillation column or fractionator where the 
temperature decreases from the bottom to the top of the column. The smaller hydrocarbon 
molecules rise to the top of the column as gases. The heavier hydrocarbons fall to the bottom of 
the column as liquids. With distillation, mixed feed stocks in crude oil can be separated into 
distinct hydrocarbon streams or fractions. 

At petroleum refineries, the first main processing step is to remove inorganic impurities from 
crude oil and then separate it into several distinct hydrocarbon streams using atmospheric and 
vacuum distillation columns. The separation process is used in many other Refinery units. The 
use of fractionators and splitter units to separate various products into distinct hydrocarbon 
streams is common practice at other refineries.  

3.3.1.2 Conversion 

After the initial separation of crude oil has occurred, fractions created from distillation are routed 
to process units that convert molecules into molecules more desirable for blending into finished 
products. Conversion of molecules is accomplished by two primary processes: cracking and 
reforming.  

The process of cracking breaks large and cyclic molecules into smaller compounds that have 
chemical and physical properties better suited for the finished product. Cracking at most 
refineries is performed at catalytic cracking units and coking units. Catalytic cracking units use 
catalysts to induce chemical transformations to smaller molecules. Hydrocracking units are a 
class of cracking units that use hydrogen, high temperature and pressure, and catalysts to achieve 
the desired molecular conversions. Coking units use high temperature to induce thermal cracking. 
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The process of reforming transforms the shape of hydrocarbon molecules. Process units such as 
catalytic reformers, isomerization units, and alkylation units rearrange hydrocarbon molecules’ 
chemical structures without significant cracking or breaking of molecules. These reforming 
process units create a high percentage of final blending components for gasoline.  

3.3.1.3 Purification 

It is necessary to remove impurities from fractions of gasoline and diesel prior to processing or 
blending them into finished products. Purification includes the removal of undesirable 
components such as hydrogen sulfide, sulfur, and nitrogen compounds. Purification is 
accomplished in units called hydrotreaters, where a mixture of hydrocarbons and hydrogen are 
heated together and then fed to a reaction chamber containing a catalyst. When the hydrocarbon 
and hydrogen molecules come in contact with the catalyst, a chemical reaction occurs that 
converts sulfur and nitrogen molecules bound in hydrocarbon molecules to hydrogen sulfide and 
ammonia gases. These gases are separated from the hydrocarbon liquids and are sent to the Sulfur 
Recovery Plant where the sulfides are converted to elemental sulfur, which is sold as a product, 
and the ammonia is converted to nitrogen. 

3.3.1.4 Blending 

After separating, converting, and purifying, the final refinery process is blending. The blending 
process involves numerous streams from storage tanks and process vessels that are mixed 
(blended) into finished products. The final products contain the correct chemical and physical 
properties specified for each fuel. 

3.3.1.5 Supporting Processes 

Refineries require support processes that provide utilities such as cooling water, electricity, 
steam, and hydrogen for production. Cogeneration facilities provide continuous electric power 
and steam to the Refinery, which operates 24 hours per day, seven days per week. Numerous 
boilers and furnaces are used throughout the facility to generate steam and heat for process units. 
On-site support facilities supply raw materials such as hydrogen and oxygen used in refining.  

Refineries must manage the liquid and solid wastes generated in the refining of fuel products. 
Wastewater treatment systems collect the process water discharged and manage storm water in 
the facility. The Refinery must comply with environmental regulations limiting the levels of 
organic and inorganic chemicals in wastewater discharge. 

Refineries also operate systems to recover those hydrocarbons that are mixed with liquid and 
solid wastes. The recovered hydrocarbons are recycled back to the crude unit to make useful 
products. 

Solid wastes are collected on-site and then sent for appropriate off-site disposal. 
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3.3.2 Existing Refinery Units and Facilities 
The flow of input and product streams though the major processing units of the Refinery is shown 
schematically in the Block Flow Diagram, Figure 3-4. The existing processes and units at the 
Refinery include the following units, as shown on Figure 3-4: 

 Crude Unit (Unit 267); 

 Crude/Delayed Coker Unit (Unit 200); 

 Unicracker Complex (Units 240, 244 and 248); 

 Ultra Low Sulfur Diesel (ULSD) Hydrotreating Unit (Unit 250); 

 Hydrotreater-Reformer Complex (Units 229, 230, and 231); 

 Isomerization Unit (Unit 228); and 

 Heavy Gas Oil Unicracker (Unit 246). 

Other units that are important to the operation of the Refinery, but are not shown on Figure 3-4, are:  

 Hydrogen Plant (Unit 110 and 120); 

 Deisobutanizer (Unit 215 DIB); 

 Fuel Gas Center (Unit 233);  

 Product Blending (Unit 76); 

 Sour Water Strippers, Amine Regenerators, and Sulfur Recovery Plant (Units 235, 236 and 
238, respectively); 

 Steam Power Plant;  

 Air Liquide Hydrogen Plant; 

 Carbon Plant; 

 Pressure Relief System and Flares; 

 Wastewater Treatment Plant; 

 Electrical substation; 

 Tank Farm; and 

 Import/Export Facilities - Truck, Rail, Pipeline, and Marine Terminal. 

3.3.2.1 Crude Unit 

The Crude Distillation (Unit 267) heats crude oil and separates by atmospheric and vacuum 
distillation several of the compounds into various fractions that serve as feedstock for subsequent 
processing units. The products from the crude unit are light naphtha, medium naphtha, diesel, gas 
oil, and a thick material called residuum. 

The naphtha fractions from Unit 267 and Unit 215 (i.e., gasoline intermediates) are further 
processed into gasoline blendstocks at the Hydrotreating–Reformer Complex (Units 229, 230, 
and 231) and the Isomerization Unit (228). 
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The existing light diesel and heavy diesel streams from Unit 267 are combined at the unit and sent 
to storage before processing in the ULSD Hydrotreating Unit (Unit 250). Gas oil becomes feed to 
the Unicracker (Unit 240) and residuum becomes feed to the Crude/Delayed Coker Unit (200). 

3.3.2.2 Crude/Delayed Coker Unit 

Heavy crude oil and semi-refined crude oil are distilled in the crude distillation section of the 
Crude/Delayed Coker Unit (Unit 200) to produce cracked heavy naphtha, diesel, light gas oil, heavy 
gas oil, and heavy residuum. The coking process converts heavy residuum into cracked heavy 
naphtha, diesel, light and heavy gas oils, and other fuels. The residuum is exposed to high 
temperatures in coke drums where thermal cracking occurs. These high temperatures cause the 
residuum to decompose and form naphtha, diesel, light and heavy gas oils, fuel gas, and petroleum 
coke. Petroleum coke is either sold or transported off-site for further processing. Naphtha, diesel, 
and gas oils are further processed at other Refinery units. The gases produced flow to Unit 233, the 
Fuel Gas Center, as shown in Figure 3-5, for removal of hydrogen sulfide (H2S). 

3.3.2.3 Unicracker Complex 

The Unicracker Complex processes gas oils into gasoline, diesel, and jet fuel. The Refinery 
processes that make up the Unicracker Complex include the Unicracker and Hydrogen Plant 
(Unit 240), Catalytic Reformer (Unit 244), Heavy Gas Oil Unicracker (Unit 246), and UNISAR4 
Hydrotreating Unit (Unit 248). The Unicracker and Unit 246 use heat, hydrogen, and a catalyst to 
convert gas oils into gasoline blendstocks and distillate (jet fuel and diesel) blendstocks. Mixed 
butanes are also produced. This is accomplished by breaking apart or cracking large molecules 
into smaller molecules using a combination of catalysts, high pressures, high temperatures and 
adding hydrogen. 

The catalytic reformer can increase the octane rating of the naphtha feed by up to 30 octane 
number units. The UNISAR (Unit 248) refines the burning characteristics to reduce exhaust 
smoke from jet fuel distillate stock produced by the Unicracker. Heavy gas oil (HGO) streams 
from Unit 200 and HGO purchased from outside of the Refinery are fractionated in the Unit 240 
prefractionator. Sour naphtha goes to Unit 250 for further processing. Light gas oil becomes feed 
to the Unicracker. Heavy gas oil becomes feed for the U-246 Heavy Oil Hydrocracker, and 
residuum is fed to the Delayed Coker (Unit 200). 

3.3.2.4 Ultra Low Sulfur Deisel (ULSD) Hydrotreating Unit 

The ULSD Hydrotreater (Unit 250) is a diesel hydrotreater designed to remove sulfur from sour 
diesel produced in the Crude Distillation and Crude/Delayed Coker Units (Unit 267 and Unit 
200). This unit produces a diesel-blending product containing less than 15 parts per million by 
weight of sulfur and includes blending facilities to produce finished diesel product that meets 
ULSD specifications. 

                                                      
4 UNISAR is a trade name and not an acronym. 
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The ULSD Hydrotreater produces other intermediate products, including naphtha, which is 
processed in the Naphtha Hydrotreater (Unit 230), and light gases, which are sent to the fuel gas 
treating system (Unit 233). 

3.3.2.5 Hydrotreating – Reformer Complex 

The Naphtha Hydrotreaters (Units 229 and 230) remove sulfur and nitrogen contaminants from 
the light- and medium-range gasoline blendstock streams produced by the Delayed Coker 
(Unit 200) and the Crude Distillation Unit (Unit 267). This is achieved by combining the streams 
with hydrogen and passing them across a catalyst bed. The treated light-range gasoline can be 
processed by the Isomerization Unit or blended directly into gasoline. The medium-range 
gasoline is further processed in the Catalytic Reformer (Unit 231) to produce a high-octane 
gasoline blend stock. During this catalytic reforming process, hydrogen is released and returned 
to the Hydrotreaters. Butane is also produced at this unit. The gases produced flow to Unit 233, 
the Fuel Gas Center, for removal of H2S. 

3.3.2.6 Isomerization Unit 

The Isomerization Unit (Unit 228) rearranges straight-chain hydrocarbon molecules into 
branched-chain molecules by applying heat and adding hydrogen in the presence of a precious 
metal catalyst. This rearrangement increases the octane rating of the intermediate streams. The 
isomerized product from this unit is a key reformulated gasoline blending stock that is low in 
benzene and relatively high in octane rating. In addition, butane is produced. 

3.3.2.7 Sulfur Recovery Plant, Amine Systems, Sour Water Strippers 

The existing Sulfur Recovery Plant (Units 235, 236, and 238) processes H2S and ammonia, from 
the amine systems and sour water strippers. The amine systems remove H2S from sour gas and 
RFG. The sour water strippers remove H2S and ammonia from process water streams. The 
existing Sulfur Recovery Units use the Claus Sulfur Recovery process and each has its own Tail 
Gas Treatment Unit (TGTU), which converts over 99% of the H2S to liquid sulfur for export off-
site. The ammonia present in the feed gases is converted to nitrogen. 

3.3.2.8 Pressure Relief Systems and Flares 

Regulations and Industry Standards require every pressure containing vessel to have a Pressure 
Relief Device installed to prevent vessel damage from excessive pressure. At the Refinery the 
discharges from these pressure relief valves are collected into a piping system for recycling or 
safe disposal. The Piping system is known as the Blowdown system. 

Blowdown systems collect and separate liquid and gaseous discharges from various process units 
and equipment throughout the Refinery. They also collect gases that are the normal byproducts of 
a process unit or vessel depressurization, or that may result from an upset in a process unit, or that 
come from refinery process units during startup and shutdown, or when the balance between fuel 
gas generation and the combustion of that gas for process heat is disrupted. The blowdown 
system provides a means to recover gases and liquids that are relieved by the process units to 
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maintain safe operating pressures. Gases and liquids flow through the relief and blowdown lines 
to accumulators and liquid knockout drums. The system is designed with a low pressure liquid 
seal and vapor recovery compressor to recover these gases and liquids. If the capacity of the 
recovery system is exceeded, the excess material is sent to the flare, where it is burned; however, 
the recovery system is designed to minimize flaring events. 

Blowdown systems generally recover all of the liquids for reprocessing as well as most of the 
gases that are recompressed for use as RFG. However, when the heating value of the gas stream 
is insufficient for use as fuel, or when the stream is intermittent, or when the stream exceeds the 
Refinery’s capacity to safely use the gas stream to satisfy Refinery combustion needs, the flare is 
used to combust these gases and prevent their direct uncontrolled release to the atmosphere. Bay 
Area Air Quality Management District (BAAQMD) regulations require that flow data from all 
flaring events be reported to the BAAQMD monthly. These data are publicly available online at: 
http://www.baaqmd.gov/enf/flares/. 

Flares are devices meant to provide safe pressure relief of Refinery operations, minimize impact on 
the community, and serve as emission control mechanisms for Refinery blowdown systems. The 
flares combust flammable hydrocarbon gases and odorous compounds (such as H2S) minimizing 
emissions of smog forming chemicals. However, flaring events do result in emission of combusted 
gases. 

In September 2000, the Refinery replaced a ground flare5 with a more efficient elevated 
smokeless flare, designed similar to the second and only other Refinery flare. In 2009, the 
Refinery added three additional flare gas recovery compressors to provide a backup to the one 
existing flare gas recovery compressor and increase the capacity of the recovery system. 

At the Refinery, there is no routine flaring during normal operation. The Refinery flare system 
consists of the following key components: 

 Flare gas/vapor compressor recovery system; 
 Liquid recovery system; 
 Video monitoring system; 
 Flare gas flow measurement system; 
 Automated flare gas sampling system, and 
 Modern smokeless flare installation. 

Typically, flare gases are recovered and used in the RFG system. Vapors are cooled resulting in 
some liquid condensate. The liquids are cooled and reprocessed. If a volume of gas vapor with a 
flow greater than 250,000 standard cubic feet per hour (capacity of the flare gas vapor recovery 
compressor) or if of the non-routine depressurizing of a unit discharges gases into the system, the 
relief and blowdown recovery system would vent to the Refinery flare(s) for safe disposal of the 
gases. 

                                                      
5 The term – ground flare – implies a number of different types of technology. In its most basic form a ground flare is 

a flare located at ground level. In this specific instance the old Refinery ground flare was essentially an open pipe 
located in a pit with an igniter. Again, that flare was replaced in 2000. 
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3.3.2.9 Steam Power Plant 

The Refinery’s steam power plant (SPP) is a cogeneration facility. The plant uses three simple-
cycle gas turbines to generate electricity, and uses waste heat from the gas turbine exhaust to 
generate steam. The plant has an electricity production capacity of approximately 48 megawatts 
(MW). It is fueled by RFG (approximately 80% of the fuel) and, when RFG is not available, it is 
fueled by purchased natural gas (approximately 20% of the fuel). The SSP produces enough 
electricity for the Refinery’s own use; if excess electricity is available, it is exported to the 
regional grid. The SSP operates approximately 100% of the time.  

3.3.2.10 Hydrogen Plant 

The Hydrogen Plants (Unit 110 and Air Liquide) are steam methane reformers that produce 
hydrogen and steam for use within the Refinery. Hydrogen is used in hydrotreaters and in several 
other Refinery processes. The Hydrogen Plant includes a steam methane reformer furnace and 
associated stack, and other equipment including a compressor, cooler, and associated piping. 
Hydrogen is generated by reacting a petroleum liquid or gas, such as butane or natural gas, with 
steam in the presence of a catalyst. The steam methane reformer furnace is a process furnace that 
is used to maintain the reactants at a temperature that favors the production of hydrogen. The 
exhaust gases from the steam methane reformer furnace are passed through a Selective Catalytic 
Reduction (SCR) gas treatment unit to reduce the emissions of oxides of nitrogen created in the 
combustion that takes place in the furnace. The hydrogen formed in this equipment is purified by 
a process called Pressure Swing Adsorption (PSA) and then is delivered to those units in the 
Refinery that use hydrogen gas. 

3.3.2.11 Fuel Gas Center 

The Fuel Gas Center includes two units, Unit 233 and the Unit 240 gas treatment system at 
Unit 240 that removes H2S and other sulfur compounds from process gas prior to its use as RFG 
in heaters, boilers, and gas turbines. Refinery sour process gases flow through collection headers 
to Unit 233 and the Unit 240 fuel gas treatment system, where an amine solution, Diglycolamine 
(DGA) is used to remove H2S and other sulfur compounds. Butane can be added to the RFG to 
increase the heat (energy) content. When the Refinery fuel gases are insufficient to meet Refinery 
heater firing demands, natural gas purchased from PG&E is automatically added on pressure 
control. 

A portion of the treated RFG from Unit 233 is routed to the Merichem™6 Unit for further sulfur 
removal. The Merichem™ Unit uses a caustic treating process to remove additional sulfur 
compounds from the RFG. The treated RFG from the Merichem™ Unit is used as fuel at three 
heaters to meet stricter fuel gas sulfur limits (see Figure 3-5).  

                                                      
6 Merichem is a trade name for the company, which licenses the sulfur removal technology used in the unit. 
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3.3.2.12 Butane Storage and Loading 

Refinery produced butane can be used as a gasoline blend stock, as a refinery fuel, or it can be 
loaded into tank cars for shipment to customers. The volume of butane blended into gasoline is 
controlled by California Air Resources Board (CARB) regulations. During the summer blending 
season (March to October) the volume of butane added to gasoline is low to keep the volatility of 
the blended gasoline within CARB specifications. During the winter blending season (November 
through February) a larger volume of butane may be blended into gasoline to increase its 
volatility, again within CARB specifications.  

The Butane Storage system consists of four storage spheres, Tank-300, Tank-301, Tank-302, and 
Tank-833. There are two Butane Loading Racks located at the Marine Terminal Complex. During 
the summer blending season, iso-butane and n-butane are loaded into tank cars for delivery to 
customers. During the winter gasoline blending season butane is used in the Refinery. If not 
enough butane is available, butane can be purchased from the external market and be off-loaded 
from tank cars into the Refinery for blending, however, this is an infrequent activity. 

Currently, up to 16 tank cars of butane can be loaded per day. In the summer, 8 to 12 tank cars7 (up 
to 9,000 barrels) of butane are typically loaded on any given day. In the winter, 3 to 4 tank cars 
(2,300 to 3,000 barrels) of iso-butane are loaded per month and 1 to 2 tank cars of purchased n-
butane are offloaded per month. Tank cars are not used to store butane. During the winter, 
purchased butane can be brought into the facility from outside sources. The Refinery has the 
capability to offload purchased butane however, this activity is infrequent. 

3.3.2.13 Wastewater Treatment Plant 

The Refinery has installed complex facilities to treat its wastewater to reduce concentrations of 
pollutants to acceptable levels before discharging it to San Pablo Bay. Treatment processing 
consists of oil-water separation, dissolved air flotation enhanced with flocculants, powdered 
activated carbon treatment, clarification, and sand filtration. After filtering, the effluent is pumped 
through a deepwater diffuser located underneath the Marine Terminal into San Pablo Bay. 

The Refinery wastewater treatment plant is designed for a maximum treatment capacity of about 
10 million gallons per day. The flow to the treatment system is collected by four main sewer lines 
that deliver collected wastewater to a splitter box where the streams are mixed and then directed to 
sumps from which wastewater is pumped to equalization tanks. Equalization tanks are designed to 
provide an even, steady flow to the wastewater treatment system for optimal system effectiveness.  

During wet weather periods, the stormwater runoff is added to the normal flow of process 
wastewater. If the flow to the dry weather sump is higher than a set point, the excess flow is 
directed to a wet weather sump. The equalization tanks are designed so that if the first tank is full, 
flow is pumped into another equalization/storage tank and if the first and second tanks are full 
flow is pumped into a third equalization/storage tank. The storage capacity of Refinery 

                                                      
7 A tank car holds approximately 700 - 750 barrels. 



3. Project Description 

 

Phillips 66 Propane Recovery Project 3-18 October 2014 
Recirculated Draft Environmental Impact Report 

wastewater and stormwater runoff is sized to contain the volume for a rainfall rate for a 10-year, 
36-hour storm plus 15% extra (approximately 28.5 million gallons).  

In addition to the treatment processes in the wastewater treatment plant, the Refinery has a special 
pretreatment process for wastewater from units that have been shown to discharge significant 
amounts of selenium. Selenium is precipitated from the wastewater and is press-filtered to a solid 
cake that is transported to permitted landfills designated for safe disposal. The selenium treatment 
unit was brought on line in 1998. This special treatment system reduces the level of selenium in 
the wastewater by at least 95% to meet the Regional Water Quality Control Board regulations on 
the discharge of this element. 

3.3.2.14 Tank Farm 

The tank farm consists of various sizes of tanks used for the storage of feedstocks, intermediate 
stocks, and finished products. The tank farm consists of both fixed roof and floating roof storage 
tanks. Some of the tanks are connected to a vapor collection system. At present, tanks are used to 
store crude oil, gas oils, and distillates that are the basic feedstocks for the Crude Unit (Unit 267) 
and the Crude/Delayed Coker Unit (Unit 200), intermediates, and finished products from Unit 76 
blending operations. 

3.3.2.15 Import-Export Facilities – Pipeline, Marine, Truck, and Rail 

Pipelines are the predominant means to import crude oil and other feedstock over land. Product 
pipelines also distribute gasoline, diesel, and jet fuel to terminals; from these terminals, products 
are delivered by truck to gas stations and other Phillips 66 customers. Tank cars are used to 
export butane. Currently, a portion of the butane produced at the Refinery is shipped via rail from 
the Rodeo Refinery to refineries or chemical plants where it is used as a chemical feedstock, 
gasoline feedstock, or where it is blended into gasoline. 

In addition, ships deliver crude oil, blending stocks, and feedstock to the Refinery’s Marine 
Terminal Complex. The Marine Terminal is equipped with pumps, piping, heavy cargo hoses to 
transport liquids, and a thermal oxidizer for vapor emission control. A ship’s cargo is unloaded 
via the pipelines, and cargo holds are pumped to storage tanks on shore. Product ships and barges 
leave the Marine Terminal loaded with intermediate and refined products for other coastal cities 
and distribution terminals.  

Some raw materials and products used at the Refinery are imported by truck. These include, but 
are not limit to, liquid oxygen, sodium hydroxide, aqueous ammonia, amine, sulfuric acid, 
Stretford solution, and water treating chemicals and additives. Molten sulfur, a byproduct from 
the Sulfur Recovery Plant, is loaded into trucks at a dedicated sulfur truck-loading facility. 
Petroleum coke is transported by conveyor from the Delayed Coker Unit to a dedicated Coke 
truck-loading facility. Trucks also haul waste from the Refinery, including sulfur/vanadium 
Stretford hazardous waste, and spent catalyst.  
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3.3.2.16 Carbon Plant 

The Carbon Plant is a two (2) kiln, petroleum coke calcining operation that is integrated with 
cogeneration of electricity using waste heat produced by the coke calcining process. Calcining is 
the process of heating a solid to a temperature below its melting point to bring about a state of 
thermal decomposition or a phase transition other than melting. At the Carbon Plant, raw or 
“green” coke is fed into a natural gas fired rotary kiln to thermally remove associated moisture 
and volatile combustible matter and to otherwise improve critical physical properties such as 
electrical conductivity, real density, and oxidation characteristics. Exhaust emissions from the 
kilns are controlled by a baghouse. Process heat is captured by steam boilers and transformed into 
electrical power by the facility’s turbine generator. The Carbon Plant currently produces 
14.2 megawatt (MW) of electricity, of which 2.2 MW is used on-site, and the remaining 12 MW 
is exported to the electrical grid. 

3.3.2.17 Tank Cars 

The majority of the tank cars used by Phillips 66 to transport butane from the Refinery are leased, 
and this practice would continue following implementation of the proposed Project. The design 
and operation of these tank cars are subject to extensive regulation. The following is a summary 
description of applicable U.S. Department of Transportation (DOT) regulations governing tank 
car specifications: 

49 Code of Federal Regulations (CFR) Part 179, Specifications for Tank Cars, provides 
design requirements for rail tank cars including tank mounting, welding certification, 
pressure relief devices, protection of fittings, loading/unloading valve requirements, 
coupler vertical restraints systems, tank-head puncture resistance systems, and thermal 
protection systems. 

The requirements of this regulation are implemented by the American Association of Railroads 
(AAR). As stated at 49 CFR 179.3, Procedure for securing approval: 

(a) Application for approval of designs, materials and construction, conversion or alteration of 
tank car tanks under these specifications, complete with detailed prints, must be submitted 
in prescribed form to the Executive Director—Tank Car Safety, AAR, for consideration by 
its Tank Car Committee and other appropriate committees. Approval or rejections of 
applications based on appropriate committee action will be issued by the executive director. 

(b) When, in the opinion of the Committee, such tanks or equipment are in compliance with 
the requirements of this subchapter, the application will be approved. 

The rule also has quality assurance provisions, as summarized in this excerpt from 49 CFR 179.7, 
Quality assurance program: 

a) At a minimum, each tank car facility shall have a quality assurance program, approved by 
AAR, that— 

(1) Ensures the finished product conforms to the requirements of the applicable 
specification and regulations of this subchapter; 
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(2) Has the means to detect any nonconformity in the manufacturing, repair, inspection, 
testing, and qualification or maintenance program of the tank car; and 

(3) Prevents non-conformities from recurring. 

Butane and/or propane liquefy when compressed under sufficient pressure. As previously stated, 
either is often referred to as “liquefied petroleum gas (LPG).” Over the past four decades there 
has been significant research and advances in the safety of LPG transport safety regulation. In 
1970, the Railway Progress Institute, the predecessor of the Railway Supply Institute (RSI), 
joined with the AAR to create the Railroad Tank Car Safety Research and Test Project or the 
“Tank Car Safety Project” (RSI/AAR, 2009). Since 1970, the Tank Car Safety Project has 
resulted in substantive improvements in safety research, modifications to existing tank cars, 
construction of new tank cars to meet improved specifications and reductions in derailment rates. 
The Tank Car Safety Project created, maintains and continually adds to a set of data describing 
damage to tank cars in train accidents. This information is available to industry researchers to 
support studies of potential enhancements to tank car construction, designs and materials. 
Recommendations from the Tank Car Safety Project have provided DOT, Transport Canada, and 
the AAR Tank Car Committee with the quantitative information needed to adopt effective 
regulations and standards. 

With respect to the specific implementation of enhanced safety requirements for LPG tank cars, 
the Tank Car Safety Project teamed with the AAR and the Federal Railroad Administration to 
analyze LPG accidents in the 1960s and early 1970s and make changes to ensure tank car safety 
(RSI/AAR, 2009). All LPG tank cars then in service were retrofitted and all new LPG cars were 
outfitted with the following safety devices (current DOT regulations codifying these requirements 
are noted with each): 

 Shelf couplers to prevent car couplers from overriding one another and puncturing the 
ends, or heads, of tank car tanks in a derailment or sudden stop. (49 CFR 179.14) 

 Head shields fashioned of half-inch steel and applied to the heads of tank car tanks to 
protect against head punctures. (49 CFR 179.16) 

 Thermal protection, a fire-resistant insulation that helps keep the tank’s lading cool 
enough to delay or prevent tank failures in fire. (49 CFR 179.18) 

A rail industry study found that in the first six years after retrofitting LPG cars, there was a 94% 
reduction in punctures to tank heads, a 93% improvement in preventing fire-induced ruptures of 
tanks, and a 67% decrease in shell punctures (RSI/AAR, 2009). 

Today, tank cars carrying the most hazardous ladings are all equipped with the above safety 
devices (RSI/AAR, 2009). Later safety improvements and upgrades applicable to LPG tank cars, 
codified in DOT regulations, included: 

 Bottom-fittings protection, which helps keep the fittings on the bottoms of tank cars from 
leaking during an accident. (49 CFR 179.100-14 and 49 CFR 179.103-5) 

 Steel with improved low-temperature properties for stronger tanks. (49 CFR 179.100-7) 
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 Use of the best practices for loading and unloading tank cars (49 CFR 174.67, 174.200, 
174.204) 

 Tougher tank cars for transporting chemicals with environmental hazards — 
including thicker, stronger tank shells and head shields, as well as protected top and bottom 
fittings. (49 CFR 179.100-6, 179.100-7, 179-100.8, 179-100.12, 179-100.17, 179.100.18, 
179.103-5) 

 Inspections of tank car stub sills — the components that attach the coupling and 
cushioning systems to the tank — at regular intervals. (49 CFR 179.7 and AAR 20118) 

 Surge suppression devices on all new tank cars with pressure relief devices. (49 CFR 
179.15) 

 More robust rupture discs for pressure relief devices on tank cars. (49 CFR 179.15) 

 More safety features for heavier tank cars, designed to carry more lading. (49 CFR 
179.101.1) 

Specific requirements regarding the pressure tank cars used at the Refinery for LPG transport, as 
codified in Subparts B and C of 49 CFR Part 179, are briefly summarized below: 

 Insulation: The tank shell and manway nozzle must be insulated with an approved 
material. (49 CFR 179.100-4) 

 Thickness of plates: The wall thickness after forming of the tank shell and heads must not 
be less than that specified in the regulation. (49 CFR 179.100-6) 

 Materials: Steel plate, aluminum alloy plate, and high alloy steel plate must meet the 
regulation’s specifications. (49 CFR 179.100-7) 

 Tank heads: Tank head shape and materials must meet the regulation’s specifications. 
(49 CFR 179.100-8) 

 Welding: All joints shall be fusion-welded in compliance with the requirements of AAR 
Specifications for Tank Cars. (49 CFR 179.100-9) 

 Postweld heat treatment: After welding is complete, steel tanks and all attachments 
welded thereto must be postweld heat treated as a unit in compliance with the requirements 
of AAR Specifications for Tank Cars. Postweld heat treatment is prohibited for aluminum 
tanks. (49 CFR 179.100-10) 

 Manway nozzle, cover, and protective housing: These must be of approved design, 
materials, and dimensions. (49 CFR 179.100-12, 179.103-2) 

 Venting, loading, and unloading valves, measuring and sampling devices: These must 
be of approved design, materials, and withstand the tank test pressure without leakage. 
(49 CFR 179.100-13, 179.103-3) 

                                                      
8 49 CFR 179.7 provides for tank car inspections implemented by the AAR. The AAR reference is Appendix R of the 

AAR Manual of Standards and Recommended Practices Specifications for Tank Cars, where inspection 
requirements for stub sills are described (see Paragraph 6.0). 
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 Bottom outlets: Except as approved in certain cases specified in the regulation, bottom 
outlets for discharge of lading is prohibited. (49 CFR 179.100-14, 179.103-5) 

 Attachments: Reinforcing pads must be used between external brackets and shells if the 
attachment welds exceed specified dimensions. (49 CFR 179.100-16) 

 Closures for openings: Closures shall be of approved design and made of metal not 
subject to rapid deterioration by the lading. (49 CFR 179-17) 

 Tests for tanks: Each tank shall be tested by completely filling the tank and manway nozzle 
with water or other liquid having similar viscosity, at a temperature not exceeding 100 °F 
during the test and applying the prescribed pressure. The tank shall hold the prescribed 
pressure for at least 10 minutes without leakage or evidence of distress. (49 CFR 179.100-18) 

 Tests for safety relief valves: Each valve shall be tested by air or gas for compliance with 
prescribed standards before being put into service. (49 CFR 179.15, 179.100-19) 

 Stamping: To certify that the tank complies with all specification requirements, each tank 
shall be plainly and permanently stamped in letters with codes specifying the DOT tank 
class, tank metal material, cladding material (if any), tank builder’s initials, date of original 
test, and car assembler (other than builder). (49 CFR 179.100-20) 

Implementation of the above 49 CFR 179 requirements is through the AAR Tank Car Committee. 
Approvals or rejections of applications are issued by the AAR Executive Director for Tank Car 
Safety. The direct results of these railcar improvements are reflected in accident statistics since 
the 1970s. The number of railcars that leaked in train accidents in 2012 decreased by 80% since 
1978’s peak (RSI/AAR, 2013). During the same time frame, hazardous materials rail shipments 
increased by 130%.  

Comparison of Tank Car Specifications 

The table below presents a brief side by side specification comparison between the type of tank 
cars used by Phillips 66 (DOT 105 or 112) and those tank cars currently being used by others for 
transportation of non-flammable liquids by rail car (DOT 111). Note that the LPG cars are 
pressurized tank cars with thicker shells. Also note that the proposed Project has no connection to 
the transportation of crude oil by rail in DOT 111 tank cars. 

 Phillips 66 LPG Tank Cars – DOT Class 105a, 112 DOT Class 111 Tank Cars 

General Description Pressure cars Non-pressurized 

Jacketedb Jacketed w/ 11 gauge steel includes 1/2" head shield Non-jacketed 

Tank Shell Thickness Minimum 11/16" Minimum 7/16" 

Design Pressure Rating 750 - 1,250 psig 500 psig minimum 

NOTES: 
a DOT Class 105 tank cars requirements were updated in 2011 for tank cars carrying Toxic by Inhalation (TIH) materials only. Tank cars 

carrying LPG were not affected by the updates because LPG is not considered a TIH material. 
b Jacketing keeps product cool to sustain lower vapor pressure in transit and protects the tank car in the event of a collision or derailment. 
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Federal Preemption of Railroad Regulation 

Under the Commerce Clause of the United States Constitution, no state or local government may 
impose laws or regulations that unduly burden interstate commerce. Because railroads are a key 
component of the system of interstate commerce, most aspects of railroad operations are 
governed exclusively by federal law. 

With respect to land use requirements, the Interstate Commerce Commission Termination Act 
(ICCTA) affords railroads flexibility in making necessary improvements and modifications to rail 
infrastructure, subject to requirements of the federal Surface Transportation Board. Congress 
afforded railroads this flexibility because of the integrated national nature of the American rail 
system and the need for uniform and consistent standards across the country. As a general matter, 
ICCTA broadly preempts state and local regulation of railroads. This preemption extends to “the 
construction, acquisition, operation, abandonment, or discontinuance of spur, industrial, team, 
switching, or side tracks, or facilities . . . . [T]he remedies provided under this part with respect to 
regulation of rail transportation are exclusive and preempt the remedies provided under Federal or 
State law.  

The courts have repeatedly held that the ICCTA preempts state and local regulation, i.e., “those 
state laws that may reasonably be said to have the effect of ‘managing’ or ‘governing’ rail 
transportation.” Norfolk Southern Railway Company v. City of Alexandria, 608 F.3d 150, 157-158 
(4th Cir. 2010) (city ordinance and permit regulating the transportation of bulk materials, 
including ethanol, was preempted by the ICCTA). The ICCTA also preempts state and local 
regulation of the construction and operation of rail lines. Emerson v. Kansas City S. Ry. Co., 
503 F.3d 1126 (10th Cir. 2007); Friberg v. Kansas City S. Ry. Co., 267 F.3d 439 (5th Cir. 2001); 
Green Mountain R.R. Corp. v. Vermont, 404 F.3d 638 (2d Cir. 2005) (preconstruction permitting 
of a transload facility); City of Auburn v. United States, 154 F.3d 1025 (9th Cir. 1998) 
(environmental and land use permitting). As one court noted, “[i]t is difficult to imagine a broader 
statement of Congress’ intent to preempt state regulatory authority over railroad operations.” CSX 
Transp. v. Georgia Public Service Comm’n, 944 F. Supp. 1573, 1581 (N.D. Ga. 1996). 

Because of this, railroads have taken the position that, among other types of regulation, any 
limitation on the volume of product shipped or the frequency, route, or configuration of such 
shipments is clearly preempted under federal law. 

Existing Tank Car Operations 

As stated above, the majority of the fleet of tank cars used by Phillips 66 for butane shipment 
from the Refinery are leased. Empty tank cars from this fleet are supplied to the Refinery by 
Union Pacific Railroad (UPRR). The empty cars typically come from Martinez directly to the 
Refinery. The empty railcars are typically returning from elsewhere in the Bay Area, Southern 
California, Illinois, Utah and Washington. UPRR transports loaded butane tank cars with proper 
documentation / stenciling / placarding from the Refinery directly to Martinez. The tank cars are 
then transported to Roseville to be weighed and checked for proper documentation / stenciling / 
placarding. The tank cars are then sent to their final destination at various places in and out of 
state. Based on observations made at the Refinery, these trains typically only carry pressurized 
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tank cars, however, trains have been observed to include an assortment of freight (Phillips, 2014). 
The exact makeup of the trains is a decision made by UPRR. 

The typical butane loading rack and tank car operation at the Refinery is as follows: 

 Two butane loading rack operators oversee and operate the butane loading rack to load tank 
cars with butane each day depending on Refinery rates and product inventory.  

 UPRR provides a tank car switch (i.e., bring in empty tank cars and remove full rail cars) 
every night of the week, except Saturday. UPRR typically arrives between 1800 and 2000 
to remove the full tank cars and replace them with empty tank cars. UPRR brings enough 
empty cars into the Refinery each night to keep the loading tracks full of empty tank cars. 

 The butane loading rack operators start the loading process at 0500 each morning. They 
inspect the cars for safety issues, placarding, stenciling and proper paperwork. They install 
wheel chocks, derailers and safety signs/lights before proceeding with the loading process. 

 The tank cars are connected to a butane product line and a vapor recovery line before 
opening valves and starting butane flow into the tank cars.  

 Butane cars are continuously monitored for the correct loading level and for leaks during 
the loading process. Each set of 4 cars takes approximately 3 to 5 hours to complete 
loading, depending on the type of butane.  

 After the butane in the cars has been loaded to the appropriate level, the tank cars are 
disconnected and sealed to ready the tank cars for transportation.  

 The operators move the cars with a tank car mover to spot the next set of 4 cars into place.  

 Tank cars are only moved by Phillips 66 within the Refinery gates; moving the tank cars 
outside of the Refinery gates is controlled by UPRR.  

 After loading the desired number of tank cars, the tank cars are inspected again and 
paperwork and UPRR billing is completed to offer the tank cars for transportation. All 
paperwork must be completed by 1530 to ensure UPRR would be ready to remove the tank 
cars. 

3.3.2.18 Overview of The Phillips 66 Rodeo Refinery Emergency 
Response Process 

The Refinery uses the Incident Command System (ICS) to direct and control the emergency 
operations. The Shift Superintendent is the Incident Commander (IC). The two Operations Shift 
Supervisors perform the Safety Officer and Planning Chief duties. The Health and Safety Shift 
Supervisor performs the Operations Chief duties. The Refinery has 15 Emergency Response 
Team (ERT) members assigned 24/7 to respond to all types of emergency scenarios within the 
refinery. The on-shift ERT has two fire engines responding and a staging van with additional 
response equipment. Supplemental emergency responders and equipment are available from 
Refinery off-shift ERT members and mutual aid. 
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Mutual aid is provided by local municipal fire departments and the Petro-Chemical Mutual Aid 
Organization (PMAO). The Rodeo/Hercules and Crockett Fire Departments attend annual fire 
training with the Refinery personnel and have a long history of working closely with the facility. 
PMAO is comprised of the five bay area refineries and Dow chemical. This long standing 
organization holds monthly meetings and conducts quarterly equipment deployments drills 
including an annual training exercise to maintain quality inter-facility working relationships. In 
certain hazardous chemical releases assistance is available from County Hazmat, Richmond Fire 
Hazmat and/or San Ramon Valley Hazmat. 

In the event of an emergency at the Refinery the following steps are followed by Refinery 
responders: 

1. Emergency condition is noticed (Fire, Medical Emergency); 

2. Emergency condition is reported to the Marine Terminal Dispatcher by calling internal 
phone number 88 or via the in-plant refinery radio to the unit control room; 

3. Emergency Phone is answered by Marine Terminal Dispatcher, who then uses the “All 
Call” function to announce the type of emergency and location over all the refinery radios 
and Public Address system; 

4. Once the notification is made the designated ERT members respond to an announced 
staging location for further instructions and deployment; and  

5. The IC conducts an initial assessment of the situation and determines if additional 
resources are required.  

3.3.2.19 Phillips 66 Santa Maria Refinery 

The Phillips 66 Santa Maria Refinery (SMF), which is located in Arroyo Grande, California, 
processes primarily heavy, high-sulfur crude oil into semi-refined liquid products, as well as solid 
petroleum coke and solid elemental sulfur. Because semi-refined liquid products are shipped via a 
200-mile pipeline to the Phillips 66 Rodeo Refinery for upgrading into finished petroleum 
products, it is discussed here for informational purposes only.  

The butane and propane recovery will occur post-Project using all of the existing feedstock types; 
therefore, The proposed Project will operate with all of the existing feedstocks, implementation of 
the Project would have no effect on the quality, nor the quantity, of materials processed by or 
received from the SMF, and the type of crude oil processed by the SMF would have no effect 
on the Project. The proposed Project is independent of and would have no effect on SMF 
operations. 

The storage tanks located along the 200-mile pipeline between the two refineries have maximum 
vapor pressure limits imposed by the San Luis Obispo County and San Joaquin Valley Air 
Pollution Control Districts which constrain the amount of butane and propane that can be 
included in the semi-refined products. Increasing the amount of butane and propane in the semi-
refined products would increase the vapor pressure of the material. Historically and currently 
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these storage tanks contain products which are at or near the maximum vapor pressure limits. 
Additional butane and/or propane would cause the products to exceed the vapor pressure limits of 
the storage tanks. Accordingly, no new butane and propane can be added to the semi-refined 
products sent from the Santa Maria Refinery to the Rodeo Refinery regardless of the types of 
crude oil that may be processed at the Santa Maria Refinery.  

The SMF has applied to San Luis Obispo County (June, 2013) for approval of a project to modify 
its existing rail spur to include a tank car unloading facility allowing SMF to receive crude oil 
shipments via tank car in addition to pipeline. When operational, this project would allow the 
SMF to receive five trains of approximately 80 tank cars per train per week, which would be 
equivalent to approximately 52,000 to 57,000 barrels per train. This project is currently the 
subject of an ongoing CEQA review by San Luis Obispo County, SCH# 2013071028 and the 
DEIR was published in November of 2013 by San Luis Obispo County. Current information from 
publically available information9 indicates only that the crude oil carried by rail would be from 
domestic sources available in the marketplace. In review of this information on the Propane 
Recovery Project, there is no request for or discussion of this Project requiring any physical 
change to the SMF refinery processes or equipment to accept any different crude feedstocks. 
Consequently, the SMF would continue to operate within its existing approved crude blends. 

3.3.3 Recent Projects and Changes at the Rodeo Refinery 
The Refinery has undergone a number of changes over the last 16 years that are relevant to its 
impacts on the environment, and thus also are relevant to understanding the environmental setting 
of the proposed Project. The changes include: 

 In 1996, the Reformulated Gasoline Project was completed, which allowed it to produce 
gasoline that met more stringent environmental regulatory requirements. 

 In 1997, initiatives that exceeded government-mandated clean fuels specifications were 
undertaken to reduce the additive methyl-tert-butyl ether (MTBE) in gasoline, eliminating 
MTBE use by the end of 2000. (The Refinery currently uses ethanol as an oxygenating 
compound.) This change also reduced the sulfur content in diesel. 

 In July 1998, a major water treatment project was brought on line that removes 95% of the 
selenium from the water it processes. 

 In 1998, the Cummings Skyway was completed north of the facility, allowing Refinery 
traffic to largely avoid the community of Rodeo. 

 In 1999, a nitrogen oxides (NOx) emission reduction program was implemented. In 
compliance with BAAQMD Regulation 9, Rule 10 (effective July 2002), subject heaters 
were modified with ultra-low NOx burners, or ultra low NOx burners and selective 
catalytic reduction equipment, significantly reducing NOx emissions. 

                                                      
9 http://www.slocounty.ca.gov/planning/environmental/EnvironmentalNotices/railproject.htm 
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 In December 2001, importing of anhydrous ammonia was discontinued for its selective 
catalytic reduction (air pollution control) systems, instead using a dilute aqueous ammonia 
solution to reduce potential hazards concerns in the surrounding community. 

 In early 2005, the ULSD project was completed, which allowed the Refinery to produce 
ULSD, more efficiently use a broader array of crude oil as feedstock, and increase Refinery 
efficiency and crude oil throughput capacity. 

 In 2009, the Clean Fuels Expansion Program was completed, which added a new heavy gas 
oil hydrocracker process unit (Unit 246), new sulfur recovery unit (Unit 235), and a 
Hydrogen Production Plant, located adjacent to the Refinery, the latter of which is owned 
and operated by Air Liquide, a third-party company.10 

 The Unit 234 Sulfur Recovery Plant was shut down in May, 2011. 

 The Unit 240 Hydrogen Plant and associated B-401 heater were shut down in October, 2011 
as part of the Marine Terminal Offload Limit Revision Project approved in 2013. 

3.4 Components of the Proposed Project 

3.4.1 Introduction 
The proposed Project components considered in this Recirculated Draft Environmental Impact 
Report (RDEIR) include a new hydrotreater, new fractionation columns to recover propane and 
butane, a 140 million Btu/hr new steam boiler or increased steam from SPP, and propane storage 
vessels and treatment facilities. There would also be minor modifications to existing process units 
and utility systems for the purpose of tie-ins and to address any changes in operating pressure or 
temperature at the tie-in point. Table 3-2, Project Component Matrix, provides an expanded 
overview of all proposed Project components and provides the subsection number where each 
component is addressed in Section 3.4. A more detailed description of each of the proposed 
Project components is provided in the following sections of this chapter and the impacts of each 
proposed Project component are described in Chapter 4, Environmental Setting, Impacts, and 
Mitigation Measures. 

                                                      
10 The Air Liquide Hydrogen Production Plant now operates under its own County Land Use permit, a permit distinct 

from the County Land Use permit for the Phillips 66 Refinery. Although separately owned and permitted, as well as 
being operated by different companies, the operations of the Refinery and the Air Liquide Hydrogen Plant are 
currently linked because without a product pipeline to carry hydrogen to another customer, the Refinery is 
effectively the only customer for hydrogen manufactured at the Air Liquide plant. For this reason and despite being 
separately owned and operated, the Air Liquide Hydrogen Production Plant now functions as a process unit of the 
Refinery. As such, the changes in the operations of the Refinery, and of the Air Liquide Hydrogen Production 
Plant, including all feedstock and resource inputs as well as all products and effects of the Proposed Project are 
property characterized by assessing these respective inputs, products and effects for the Refinery and the Air 
Liquide Hydrogen Production Plant, considered as a unified operating entity. Note that CEQA requires an analysis 
of the changes resulting from a proposed Project. This requires a review of existing (baseline) conditions – at the 
Refinery and the Hydrogen Plant – as well as an assessment of future conditions under the proposed Project, also at 
the Refinery and the Hydrogen Plant, See Section 4 of this EIR for a discussion of the effects of this assumption on 
the CEQA analysis of the proposed Project. 
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3.4.1.1 Crude Oil Feedstocks 

The Refinery is currently able to process a wide variety of crude oil feedstocks based on its current 
operating configuration and existing permits. The proposed Project would not affect that ability, nor 
would it have any effect on the types and/or quantities of crude oil feedstocks that can be processed 
at the Refinery. Regardless of whether the Project is implemented, the Refinery would still be able 
to process the same variety of crude oils that are processed currently and allowed by current 
permits.  

At the Refinery, under current operating conditions the processing of the current crude oil 
feedstocks produces RFG that includes commercial quantities of butane and propane. Propane 
and butane may be present in crude oil and other feedstocks but they are also produced as 
byproducts of some Refinery processes. At present these byproduct gases are burned to produce 
heat for process units. However, because the economics and availability of natural gas currently 
favor it, Phillips 66 has proposed this Propane Recovery Project to recover, treat and sell that 
butane and propane, and to burn natural gas purchased from PG&E to replace the lost fuel value 
of the butane and propane removed from the RFG.  

Propane and butane contained in RFG are byproducts of the Refinery process and are not a 
desired refinery product. Typical refinery economics favor gasoline and diesel production over 
LPG (propane and butane) production. This occurs because the market place demand for motor 
fuel (gasoline and diesel) is much greater than for LPG. As a reflection of the higher demand, the 
Refinery gate wholesale price for gasoline and diesel product is much higher than for LPG. To 
maximize Refinery profit now and in the future, the Refinery would continue to maximize motor 
fuel production over production of byproduct LPGs. Refinery profit is maximized now and in the 
future when the production of LPG is minimized. 

The proposed Project would allow the Refinery to handle less RFG (due to the recovery of propane 
and butane) and increase the utilization of natural gas to provide a better balance of fuel at the 
Refinery. Furthermore, the Project does not propose to increase the production of propane or butane 
at the Refinery, nor does the Project propose to add, change, or modify the operation of other 
process units, such as the coker, at the Refinery. In addition, the Project would not require the 
Refinery to change the basic feedstocks that are currently received and processed at the Refinery.  

3.4.2 New and Modified Facilities and Equipment 
The primary objective of the proposed Project is to recover propane and butane from RFG and 
other process streams. A decrease in SO2 emissions from Refinery combustion sources would 
result from the removal of sulfur compounds from RFG as part of the process to recover propane. 

The proposed Project involves adding and modifying processing and ancillary equipment within 
the Refinery at the general locations shown on Figure 3-3. These changes include the following: 

 LPG (Propane/Butane) Recovery Facilities would be constructed on existing developed 
land in the active area of the Refinery. New fractionation columns would be installed to 
recover propane and butane from the RFG streams. To make room for the new equipment  
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TABLE 3-2 
PROJECT COMPONENT MATRIX 

EIR Subsection 3.4.2.1 3.4.2.2 3.4.2.3 3.4.2.4 3.4.2.5 3.4.2.6 3.4.2.7 3.4.2.8 3.4.2.9 

Project Component 
LPG (Propane/Butane) 

Recovery Unit 

Main Project Components Other Components 

Fuel Gas Hydrotreating Propane Storage Butane Storage 
Tank car Loading 

Modifications Ancillary Facilities 
Once-Through  
Salt Water Use Wastewater Treatment Energy Utilities 

Component Description Install propane and butane 
separation equipment, 
including process vessels 
and equipment, and a new 
steam boiler, if required. 

Install to U200 and U215 
fuel gas hydrotreating 
equipment. Heat 
exchangers and 
separators, existing 
compressor and reactors 
to be reused. 

Add propane storage 
vessels. 6 each 2,500 
barrel storage tanks  

No change in storage. Add two new rail spurs and 
Propane Tank car loading 
rack. 

Install additional piping to 
connect new and existing 
facilities.  

Modify once-through salt 
water cooling system to 
supply 8,500 gallons per 
minute of additional salt 
water to the new propane 
recovery facility. The 
additional salt water would 
cool process streams 
requiring cooling below 
130°F. 

The project would result in 
a small increase in the 
volume of refinery 
wastewater that must be 
treated. 

Additional natural gas 
consumption to replace 
heat value of the propane 
and additional butane 
recovered. 
Additional electricity use. 

Current Processing Rate Now recover up to 5,500 
barrels per day of butane. 
Now recover no propane. 

N/A N/A 38,600 barrels of storage Maximum of 16 butane 
tank cars per day. Loaded 
on two, two-sided racks, 
each rack side can 
accommodate 4 tank cars. 

N/A ~31,500 gallons per minute 2.8 million gallons per day 
(10 MGD capacity). 

Approx 25 million Standard 
Cubic Feet (SCF) per day 
of natural gas. 

Proposed Processing Rate A total of up to 14,500 
barrels per day of propane 
and butane. 

~ 20 million SCF per day 15,000 barrels of storage N/A An increase of 8 new tank 
cars per day for a new 
maximum of 24 tank cars 
per day. 

N/A Added ~8,500 gallons per 
minute 
Total flow proposed flow ~ 
40,000 gallons per minute 

Addition of up to 10 to 20 
gallons per minute to 
existing wastewater 
treatment. 

~30 million SCF per day 
increase in natural gas 
usage to replace propane 
and butane removed from 
the fuel gas. 
Approx 1.28 MW of 
electricity 

Project Percent Increase in 
Production or Use Rate 

~164% N/A N/A N/A 50% N/A ~25% ~1% ~225% (Natural Gas) 
~2% electricity 

Equipment to be installed 
in component 

1. Process vessels and 
equipment: 

3 fractionation towers,  
2 absorber towers,  
15 heat exchanger,  
11 process vessels, and 
16 process pumps  

2. New steam boiler with a 
heating capacity of 
140 million Btu/hr.  

Heat exchangers and 
separators, existing 
compressor and reactors 
to be reused. 
1 repurposed compressor,  
3 repurposed reactors,  
5 new heat exchangers,  
3 process vessels, and  
4 process pumps.  

1. 6 pressurized tanks 
2,500 barrels of propane 
each).  
2. New piping 

No new equipment to be 
installed. 

1. Two additional rail 
spurs. 
2. One new loading rack, 
two-sided, 4 tank cars per 
side. Designed to load 8 
tank cars per day. 

1. New piping lines or tie-
ins, 
2. New rundown lines, and 
3. Relief lines or blowdown 
tie-ins pumps. 

N/A New tie-in piping. Existing facilities are 
adequate. No new 
equipment to be installed. 

Equipment Location Existing Unit 240 plant 4 
plot, located just to the 
northwest of new Unit 246. 

Existing Unit 240 plant 4 
plot, located just to the 
northwest of new Unit 246. 

Empty plot space adjacent 
to Tank 78, near the 
northeast shoreline of the 
Refinery. 

Existing Unit 76, Unit 80 
and the Marine Terminal  

Within an existing rail 
loading facility near the 
western shore line of the 
Refinery just west of the 
long wharf at the Refinery. 

Various locations within the 
Refinery complex.  

N/A Existing plant is located 
east of San Pablo Avenue 
on southwestern corner of 
Refinery. 

Existing facilities are 
adequate. No new 
equipment to be installed. 

Approximate Equipment 
Dimensions 

Equipment would be 
located within existing unit 
boundary of approximate 
one acre in size. 
3 New fractionating towers 
– each 7 feet in diameter by 
120 to 140 feet tall. 
2 absorber towers – each 
about 5-6 feet wide by 
70 feet tall. 
New steam boiler – 10 feet 
wide x 20 feet tall by 60 feet 
long. 
Remove existing out of 
service structures, including 
2 each 10 foot wide by 
265 foot tall heater stacks. 

Equipment would be 
located within existing unit 
boundary of approximate 
one quarter acre  

Equipment would be 
located within existing 
storage tank block area of 
approximate one and one 
quarter acre in size. 
Each pressurized 2,500-
barrel propane tank would 
be 132 feet long by 12 feet 
in diameter. 

No new equipment to be 
installed. 

Equipment would be 
located within existing unit 
boundary of approximate 
one half acre. 

Various pipes, etc. Existing Salt Water System 
Facilities are adequate 

Various pipes, etc. Existing facilities are 
adequate. No new 
equipment to be installed. 
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some existing equipment would need to be taken out of service and demolished. The largest 
most visible equipment that would be demolished is the B-401 furnace with its twin 10 foot 
wide by 250 foot tall flue gas stacks. In addition two 150 foot tall fractionating towers 
would be demolished along with the associated auxiliary vessels and heat exchangers and 
pumps. Heat would be provided by steam and would involve either the addition of a new 
steam boiler rated at approximately 140 million Btu/hr or increased steam production from 
the existing steam power plant (SPP). 

 Refinery Fuel Gas Hydrotreating: A portion of the RFG contains sulfur compounds that 
are not removed by amine (DGA) treating. A new hydrotreater would be installed upstream 
of the Propane Recovery Unit (discussed below) and would improve propane product 
quality and decrease sulfur content in RFG.  

 Propane Storage Facilities: Six Propane storage vessels would be added and the nearby 
Tank 78 would be demolished. 

 Propane Tank car Loading: A new tank car loading rack for propane loading would be 
installed. Two new rail spurs would be installed to support the new propane tank car 
loading rack. 

 Other: Minor modifications to existing process units and utility systems for the purpose of 
tie-ins and to address any changes in operating pressure or temperature at the tie-in point. 

A simplified block flow diagram is provided in Figure 3-6 showing these new and modified 
processes relative to each other and to existing processes. Additional details on the new and 
modified facilities and equipment that would be associated with the proposed Project are provided 
below. 

3.4.2.1 Refinery Fuel Gas Propane/Butane Recovery Unit and 
Associated Propane Treatment 

As detailed in Table 3-2, Project Component Matrix, three new fractionation towers, and two new 
absorber towers would be installed to recover propane and butane and to remove hydrogen sulfide 
H2S. Supporting the operation of the fractionators /absorbers are (a total of) 15 process heat 
exchangers, 11 process vessels, and 16 process pumps. The Propane and Butane Recovery 
Facilities would primarily be added at the existing Process Unit 240. The propane and butane 
recovery process would require an increase in energy consumption. Heat required by the process 
would be provided by steam from a new 140 million Btu/hr steam boiler or existing SPP.  

As set forth in the project application, the Project is designed to recover LPG, and the Project is 
sized based on the Refinery's existing RFG produced by the existing Rodeo Refinery crude 
feedstocks. No changes to the current crude feedstocks are necessary or planned as part of this 
Project to increase or otherwise alter the amount of LPG produced, nor any connection to 
transportation of crude oil by rail. 

The design of the removal equipment and the amount of propane/butane that can be removed is 
specified in the Project's BAAQMD permit application, and this amount has been translated into 
an enforceable condition included in the draft permit prepared by the BAAQMD. The volume is  
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specified as 14,500 barrels per day (BPD) for a consecutive twelve month average. Actual 
sampling and measurements of propane and butane in the RFG at the Refinery taken in 2011 (see 
Figure 3-7) was used as the basis for the design and permit limit. Data from calendar year 2013 
indicates an average of 13,970 BPD of propane and butane present in the RFG (see Figure 3-8).  

Natural gas consumption would increase to replace the propane and butane recovered from RFG. 
The additional natural gas would be purchased from PG&E. To meet propane product 
specifications, treatment facilities that use sodium hydroxide and potassium hydroxide pellets 
would be installed. The treatment facilities would remove trace sulfur compounds and water prior 
to rail loading.  

Regardless of the amount of RFG produced in the future, the design of the removal equipment and 
BAAQMD permit limits would limit the amount of LPG that can be recovered. If more than 
14,500 BPD LPG is produced, the excess would remain in the RFG and be burned in heaters/boilers 
as it is today. If less that 14,500 BPD is produced, it could all be captured and removed from the 
RFG. 

3.4.2.2 Refinery Fuel Gas Hydrotreating 

Current Operation 

The Unit 233 Fuel Gas Treatment Center removes H2S and other sulfur compounds from the 
process gas prior to its use as RFG in heaters, boilers, and gas turbines. Sour Refinery gases flow 
through collection headers to the fuel gas treatment system where an amine solution (DGA) is 
used to remove H2S and other sulfur compounds. Butane can be added to the RFG to increase the 
heat content. When the produced fuel gases are insufficient to meet Refinery heater firing 
demands, natural gas purchased from PG&E is automatically added on pressure control. The 
DGA solution, however, is not effective at removing some sulfur compounds that are present in 
certain fuel gas streams.  

A portion of the treated RFG from Unit 233 is routed to the Merichem™ Unit for further sulfur 
removal. The Merichem™ Unit uses a caustic treating process to remove additional sulfur 
compounds from the RFG, which is used to fuel three heaters in order to meet permitted sulfur 
limits for fuel gas. 

Proposed Changes 

As shown in Figure 3-6, certain streams that contain sulfur compounds, which are not removed 
by DGA treatment, would be hydrotreated prior to processing at the LPG Recovery Unit as part 
of the proposed Project. Hydrotreating would remove the sulfur compounds from the light 
hydrocarbon gases, which would not only clean and improve the quality of the propane and 
butane products, but would also reduce the sulfur in the remaining light hydrocarbon gases that 
become part of the RFG system.  

  



Flow1 Flow1 Total Propane + Butane

Design Period MSCFD mol %2 BPD mol %2 BPD MSCFD mol %3 BPD mol %3 BPD BPD BPD

August 2011 36,582 9.9 2,388 9.8 2,839 27,269 17.8 3,192 10.0 2,157 4,898 15,474

Propane and butane obtained from two refinery fuel gas streams: U233 and RFG-A. 
1. Flowrate obtained from continuous flowmeter data.
2. Mol % based on daily lab results
3. Mol % based on on-line continuous gas chromatograph (GC) results
4. Butane recovered for sale obtained from continuous flowmeter data.

Calculations
BPD of LPG = {Gas Flow [mscfd] x 1000 [scfd/mscfd] x mol %/100 x MW [lb/lb-mol]} / { 379.5 [scf/lb-mol] x liquid density [lb/gal] x 42 [gal/bbl]}

where:
MW = molecular weight, propane = 44 lb/lb-mol and butane = 58 lb/lb-mol
Propane liquid density = 4.2 lb/gal
Butane liquid density = 4.6 lb/gal
379.5 scf/lb-mol is the specific molar volume of an ideal gas at 60 F

BPD=Barrels Per Day

Refinery Fuel Gas - U233 Refinery Fuel Gas - A

Figure 3-7
Refinery Fuel Gas: Actual Propane and Butane Production

August 2011

Propane Butane Propane Butane

Butane Currently

Recovered for Sale4
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Figure 3-8
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Due to the amount of hydrogen present in the existing gas streams that would be sent to the 
proposed hydrotreater, no additional hydrogen would be necessary for the hydrotreating process. 
The required hydrogen is already present in the gas streams being hydrotreated, so no demand on 
the existing Refinery hydrogen plant production levels is expected. 

3.4.2.3 Propane Storage 

Current Operation 

There are no pressure tanks for storage of propane at the Refinery. 

Proposed Changes 

Up to six 2,500-barrel pressure tanks designed for storage of propane would be added. The 
combined (total) storage capacity of the storage tanks would be 15,000 barrels of propane. As 
shown in Figure 3-3, the propane storage tanks (See Table 3-2 for tank data.) would be installed in a 
tank farm located west of San Pablo Avenue. This location allows for shorter piping runs and is 
farthest from sensitive receptors, ignition sources, and public roadways compared to other sites. In 
addition, this location has access to key utilities, such as fire water.  

3.4.2.4 Butane Storage 

Current Operation 

The Refinery currently has four butane storage spheres (Tank 300, 301, 302, and 833) totaling 
38,600 barrels of storage.  

Proposed Changes 

No additional butane storage is proposed because the existing butane storage capacity would be 
sufficient to handle the increase in butane recovery. 

3.4.2.5 Tank car Loading Modification 

Current Operation 

The Refinery currently has loading racks on the western shoreline of the Refinery that can load 
butane into a maximum of 16 butane tank cars per day. In the summer, between 8 to 12 tank cars 
(a tank car holds approximately 700 – 750 Barrels of butane) of butane are typically loaded on 
any given day. In the winter, 3 to 4 tank cars of iso-butane are loaded per month. Currently, 
butane produced at the Refinery is shipped via rail from the Rodeo Refinery to refineries or 
chemical plants where it is used as a chemical feedstock, gasoline feedstock, or where it is 
blended into gasoline. The Refinery has the capability to offload purchased butane, however, this 
activity is infrequent. 
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Proposed Changes 

The proposed Project would add a new, two-sided loading rack and increase the overall amount 
of LPG (i.e., propane and butane) that could be loaded. The new loading rack would be added 
next to the existing butane tank car loading rack. This new loading facility would be designed to 
load an additional 8 tank cars per day. The total new propane and butane loading capacity 
following implementation of the proposed Project would be a maximum of 24 tank cars per day 
(16 existing + 8 new with the Project). The existing butane loading capacity would be sufficient 
to accommodate the increased volume of recovered butane. Offloading of purchased butane 
would not be effected by the proposed Project and would remain an infrequent occurrence. 

As part of this loading modification, two new rail spurs would be added with the capacity to hold 
4 tank cars on each spur. The new loading rack would be positioned between the two rail spurs. 

Implementation of the proposed Project butane and/or propane tank cars would likely follow the 
same routes as the existing butane tank cars (see Section 3.3.2.17 “Existing Tank Car Operations” 
above), but, may also follow a different route depending on who is purchasing the butane and/or 
propane and the route that UPRR or other railroads may choose to use at their discretion.  

3.4.2.6 Associated Auxiliary Equipment Additions or Changes 

Additional piping would be needed outside the battery limits of the various process units. This 
additional piping consists of new lines or tie-ins to existing lines outside of the battery limit of the 
process units. These include new rundown lines needed to send products to storage and 
interconnection lines between process units. Relief lines or blowdown tie-ins outside of the process 
units also would be needed to bring individual plant relief loads to the existing relief system.  

3.4.2.7 Once Through Salt Water Use 

Current Operation 

Phillips 66 currently11 uses approximately 31,500 gallons per minute of San Pablo Bay water for 
cooling process streams below 130 degrees Fahrenheit (°F). This process is referred to as once-
through cooling (OTC). 

Proposed Changes 

Additional process cooling water demands for the proposed Project would be met with OTC system 
salt water. The OTC system would be used to cool process streams that require cooling to below 
130°F. The proposed Project is estimated to increase once-through cooling by approximately 
8,500 gallons per minute to a total once-through cooling flow of approximately 40,000 gallons per 
minute. The existing Refinery salt water OTC system has sufficient capacity to supply the new 
coolers. 

                                                      
11 Based on data available at the time of Phillip 66’s application (mid 2012), current flow rates were based on data 

from the second half of 2011 and the first half of 2012. 
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3.4.2.8 Fresh Water Use and Wastewater Treatment 

Current Operation – Fresh Water Use 

Phillips 66 currently uses approximately 3,000 gallons per minute of fresh water. 

Proposed Changes – Fresh Water Use 

Phillips 66 would increase the use of fresh water, by approximately 20 gallons per minute. This is 
approximately one half of one percent of the current refinery water consumption.  

Current Operation – Wastewater Treatment 

Current wastewater treatment plant flows are approximately 2.8 million gallons per day. The 
wastewater treatment plant has a capacity of approximately 10 million gallons per day. The 
wastewater treatment plant employs primary and secondary treatment to process wastewater prior to 
discharge. Primary treatment consists of an API12 gravity separator and Dissolved Air Floatation 
(DAF) unit. The DAF removes dissolved oil from the wastewater by mixing in polymers to create 
floc particles and then saturates the wastewater with air to float the particles to the surface for 
removal by skimming. The DAF has four cells, each with a vent to the atmosphere. An open 
channel transfers the DAF effluent to the secondary treatment unit feed sump. 

Proposed Changes 

Overall flow to the Refinery’s wastewater treatment plant, located in the southwestern portion of 
the Refinery, would increase with implementation of the proposed Project. Overall flow to the 
Refinery’s wastewater treatment plant would increase by approximately 10 to 20 gallons per 
minute or 0.03 million gallons per day; thus, no treatment plant expansion or modification would 
be required.  

3.4.2.9 Energy Utilities 

Current Operation 

The Refinery currently produces approximately 48 MW of electrical power, which, as of 2012, 
was consumed internally for its own use with no power exported. The Refinery currently uses 
approximately 9,000 million standard cubic feet (SCF) of natural gas and 116,000 MW-hours of 
electricity supplied by PG&E annually. 

Proposed Changes 

As a result of implementing the proposed Project, natural gas consumption would increase at the 
Refinery. An increase of approximately 30 million SCF per day of natural gas would replace 
propane and butane removed from the fuel gas. The additional natural gas would be purchased 
from PG&E. An increase of 10,900 MW-hours of electricity would be required annually from 
PG&E. 

                                                      
12 API – American Petroleum Institute.  
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3.4.3 Import and Export 
Implementation of the proposed Project would affect the transportation of raw materials and 
products into and out of the Refinery. The planned changes in imports and exports are presented 
in Table 3-3. 

TABLE 3-3 
PRODUCT EXPORT CHANGES 

Export 
Material 

Transportation 
Hazard 

Category 
Transport 

Mode 

Current Shipping Rate, 
per day 

Estimated Post-Project 
Shipping Rate, per day 

Average Maximum Average Maximum 

Propane / 
Butane 

Flammable Gas Tank car 
(approx. 750 
barrels each) 

8-12 per day 16 per day 16-20 per day 24 per day 

Product 
Sulfur  

Molten liquid Truck  10 per daya 24 per day 10 per day 24 per day 

a All truck trips are two-way trips.  
 

 

3.4.4 Operations Workforce 
Two additional operators would be hired as part of the Project to accommodate the increase in 
activity at the butane and propane loading racks. The Refinery currently has approximately 
600 regular and contract employees.  

3.4.5 Operations Phase – Traffic and Transportation 
The proposed Project would increase the number of commuter vehicle two-way trips by two with 
two additional new employees. In addition, the increase in butane and propane products would 
result in a maximum of 24 tank cars per day. These tank cars would result in an increase in train 
length by up to 8 cars from the existing maximum of 16 up to 24 tank cars but the number of 
daily train trips into and out of the Refinery would not change. 

3.5 Project Construction 

The following sections provide information on the construction phase of the proposed Project.  

3.5.1 Schedule 
Construction for Phase I is proposed to begin during the 1st quarter 2015 after all required permits 
are received. Startup for Phase I would occur after the completion of construction, which is 
estimated to take 12 to 18 months. Construction for the Phase II would likely begin within five 
years after the completion of Phase I and is expected to take 8 to 12 months to complete. Both 
phases of the proposed Project would be constructed utilizing a single work shift, with 
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construction occurring weekdays during an 8- to 10 hour shift (starting at 7:00 a.m., and ending 
as early as 3:30 p.m. and as late as 5:30 p.m.).  

3.5.2 Site Preparation 
The new Fuel Gas Hydrotreating and LPG (Propane/Butane) Recovery Unit would be constructed 
during Phase I on existing plot space that currently houses an out of service unit U-240-4 that 
would be dismantled. The Propane Storage facilities are proposed to be constructed during 
Phase II on an undeveloped space adjacent to Tank 78 (which would be demolished). The new 
Propane Tank car Loading Rack would be located east of the existing Butane Tank car Loading 
Racks and would require demolition of approximately 20 existing, small, out of service tanks. 
There also would be minor demolition activities (e.g., pipe supports, concrete slabs) associated 
with proposed new interconnecting piping. 

Excess soil generated from site preparation activities would be recycled or remain on-site. Other 
materials, such as asphalt and concrete, would be transported off-site for recycling or disposal at 
appropriately permitted disposal sites. Hydrocarbon-containing soils would be handled consistent 
with the Refinery’s existing Soils Management Plan. 

3.5.3 Construction Labor Force 
The Project’s construction workforce for Phase I is expected to reach approximately 300 workers 
at its peak during 2015. This workforce would include cement finishers, ironworkers, pipe fitters, 
welders, carpenters, boilermakers, electricians, riggers, painters, operators, and laborers. The 
entire construction work force would be drawn from the region within an approximately 1-hour 
commute distance from the Refinery. The Project’s construction workforce for Phase II is 
expected to reach approximately 200 workers at its peak.  

3.5.4 Construction Materials and Services 
During construction, deliveries would be required of materials such as concrete, structural steel, 
pipe and fittings, vessels and equipment, electrical equipment, and insulation. Deliveries would 
also be necessary for additional construction services equipment (e.g., portable toilets, temporary 
office trailers for construction contractors). Materials would be delivered by truck. It is estimated 
that up to 20 truck deliveries per day would occur during the construction period, which is 
anticipated to last approximately 12 to 15 months for Phase I and 8 to 12 months for Phase II. The 
primary staging and laydown area would be located in an open area just south of the new propane 
recovery unit (see Figure 3-3), and the backup laydown area would be on the Selby Slag site just 
north of the Refinery along San Pablo Bay (see Figure 3-2). 
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3.5.5 Construction Traffic 
Assuming an occupancy rate13 of 1.1 for construction worker commuter trips, Phillips 66 
anticipates a peak of 386 additional two-way trips per day during construction: 366 worker 
commute trips and 20 truck trips, bringing project equipment and supplies to the Refinery.  

No physical entrance, roadway, or intersection improvements would be needed to accommodate 
the construction traffic volume. Construction traffic would be encouraged to use the Cummings 
Skyway interchange from I-80 and the north gate(s) of the Refinery. The Cummings Skyway 
interchange was constructed several years ago to minimize the Refinery traffic through the 
community of Rodeo. Continued use of this access route by Project construction-phase traffic 
would minimize the potential for Project impacts on the residents of Rodeo. Project construction 
workers would park in a number of adjacent and on-site Refinery parcels or property. 

3.6 Maintenance Activities 

Operation of the Refinery requires substantial ongoing maintenance activities. Maintenance is 
needed so that all Refinery process units operate within their design parameters, especially for 
emissions and pressure containing equipment, and to assure that products meet quality and 
quantity goals. Regular maintenance is essential to the overall safe operation of the Refinery. The 
relationship of maintenance activities to Refinery operational reliability and safety are discussed 
in Section 4.7, Hazards and Hazardous Materials. A list of the current, ongoing or planned 
maintenance-related projects is provided below: 

 Controls Modernization; 
 Heater Interlock Improvements; 
 Fire Fighting Infrastructure Improvements; 
 Coker Crane Replacement; 
 Tank Turnarounds & Double Bottoms; 
 Safety Instrument Systems; 
 Marine Terminal Hose Crane Replacement; 
 Cathodic Protection Repair Program; 
 Upgrade Electrical Program; 
 Steam Power Plant Reliability; 
 Unit Process Hazards Analysis (PHA) Recommendation Items;14 
 Upgrade Stretford System Operations 
 Emergency Isolation Valve Upgrade Program; 
 Critical Equipment Monitoring Program; 
 Marine Terminal Upgrade; 

                                                      
13 Note that this is consistent with assumptions made in ConocoPhillips Rodeo Refinery Clean Fuels Expansion 

Project Environmental Impact Report, November 2006. 
14 Process Hazards Analysis (PHA) are required by the Occupation Safety and Health Administration (under 29 CFR 

1910.119) for Phillips 66 to review their processes to find potential hazards and make physical changes to prevent 
them. These are required to be revalidated every 5 years. Some recommendations from these PHA are implemented 
during maintenance activities. 
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 Mist Lubrication; 
 Replace Convection Piping; 
 Replace Tank Seals; and, 
 Upgrade Pump Seals. 

In addition to the ongoing activities, scheduled large-scale maintenance actions, called turnarounds, 
are also necessary. The term “turnaround” refers to the period of time when Refinery equipment is 
down for maintenance and inspections, and is not available to process feedstocks, as opposed to 
Refinery equipment’s typical 24-hours/day, 365-days-a-year operation. There are a number of 
reasons to schedule a period when equipment would be out of operation. Some of these reasons 
include: 

 To inspect the internals of Refinery vessels; 
 To clean pipe and vessel internals; 
 To upgrade existing Refinery equipment and vessels; 
 To renew catalysts in vessels which do not use continuous regeneration; 
 To make connections for new equipment being installed at the Refinery; 
 To perform maintenance or inspection on critical equipment; and 
 To repair and renew piping and equipment before they fail. 

Turnarounds are termed major when significant portions of the Refinery are shut down for 
extended periods of time; minor turnarounds may affect only certain units, or parts of the total 
Refinery, for short periods of time. Major turnarounds usually occur between 3 to 5 years apart. 
Minor turnarounds may occur less than 1 year to 3 years apart. Refinery turnarounds affect 
production. Therefore, Refinery staff plans carefully, so that work would be accomplished 
quickly and the process units can be started up again as soon as possible. The planning includes 
insuring all necessary supplies and equipment are on-site and available when needed. Refinery 
maintenance and technical staff, as well as additional contract maintenance staff, work in shifts 
around the clock to minimize the duration of a turnaround. 

Turnarounds may take place routinely, but major unit turnarounds are usually planned to occur 
several years apart to maximize the overall production of the Refinery. A Refinery major 
maintenance turnaround is scheduled to coincide for the units affected by this proposed Project, 
during which certain processing units would be shut down for about four to five weeks. A major 
turnaround offers the chance to change other equipment and processes in the Refinery during that 
scheduled downtime, such as the proposed Project tie-ins to existing units. Thus, the turnaround 
schedule becomes the controlling factor when planning and scheduling upgrades or other major 
changes to the process equipment at the Refinery. 

3.7 Permits and Approvals Required 

Additional permits and approvals for the proposed Project may also be required from, but are not 
limited to, the following agencies: 
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 A BAAQMD Authority to Construct, Permit to Operate and update the Major Facility 
Review Permit; 

 Review by the RWQCB of Phillips 66’s existing NPDES Permit; 

 Review of Project by the Contra Costa County Fire Protection District; 

 A CalTrans and California Highway Patrol Permit may also be necessary for transport of 
oversized materials;  

 Contra Costa County Department of Public Works Encroachment Permit; and 

 Contra Costa County Department of Conservation and Development. 

3.8 Applicant Proposed Measure (APM) 

The following measure would be implemented as part of the Project to reduce emissions.  

APM-1 Phillips 66 shall use the remaining unused NOx emissions credits associated with the 
decommissioned B-401 process heater in Unit 240 to offset significant NOx emissions 
related to the proposed Propane Recovery Project. Prior to operation of the Project, 
Phillips 66 shall provide documentation to the Department of Conservation and 
Development that documents that Phillips 66 has not applied for or used any additional 
NOx credits associated with the Unit B-401 process heater shutdown. 

_________________________ 
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CHAPTER 4 
Environmental Setting, Impacts, and 
Mitigation Measures 

4.0 Approach to the Analysis of Impacts 

Organized by environmental resource area, this Chapter provides an integrated discussion of the 
environmental setting (including the regional, local and/or Project setting; regulatory setting; and 
Project baseline) and environmental consequences (including environmental impacts and mitigation 
measures for potentially significant impacts) associated with the dismantling of existing facilities 
and construction, operation, and maintenance of the Project.  

4.0.1 CEQA Requirements 
California Environmental Quality Act (CEQA) and the CEQA Guidelines require that the 
environmental analysis for an Environmental Impact Report (EIR) must evaluate impacts associated 
with a project and identify mitigation measures for any potentially significant impacts. All phases of 
a project are evaluated in the analysis. The CEQA Guidelines state: 

 An EIR shall identify and focus on the significant environmental effects of the proposed 
project. In assessing the impact of a proposed project on the environment, the lead agency 
should normally limit its examination to changes in the existing physical conditions in the 
affected area as they exist at the time the Notice of Preparation (NOP) is published, or 
where no notice of preparation is published, at the time environmental analysis is 
commenced. Direct and indirect significant effects of the project on the environment shall 
be clearly identified and described, giving due consideration to both the short-term and 
long-term effects. The discussion should include relevant specifics of the area, the 
resources involved, physical changes, alterations to ecological systems, and changes 
induced in population distribution, population concentration, the human use of the land 
(including commercial and residential development), health and safety problems caused by 
the physical changes, and other aspects of the resource base such as water, historical 
resources, scenic quality, and public services. The EIR shall also analyze any significant 
environmental effects the project might cause by bringing development and people into the 
area affected (CEQA Guidelines Section 15126.2[a]). 

 An EIR must discuss any inconsistencies between the proposed project and applicable 
general plans and regional plans, including, without limitation, the applicable air quality 
attainment or maintenance plan or State Implementation Plan, area-wide waste treatment 
and water quality control plans, regional transportation plans, regional housing allocation 
plans, habitat conservation plans, natural community conservation plans and regional land 
use plans (CEQA Guidelines Section 15125[d]). 
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 An EIR must describe feasible measures that could minimize significant adverse impacts; 
such measures must be fully enforceable through permit conditions, agreements, or other 
legally-binding instruments. Mitigation measures are not required for effects that are found 
to be less than significant (CEQA Guidelines Section 15126.4[a]). 

4.0.2 Section Contents and Definition of Terms 

Chapter Organization 

Chapter 4 is organized into the following seven revised environmental resource areas: 

4.1 Air Quality 4.5 Greenhouse Gas Emissions  

4.2 Biological Resources 4.6 Hazards and Hazardous Materials  

4.3 Energy Conservation  4.7 Hydrology and Water Quality 

4.4 Geology and Soils   

 

Section Contents 

Sections 4.1 through 4.7 follow this format:  

 Regional, Local, and/or Project Setting: provides an overview of the physical environmental 
conditions in the area at the time of, or prior to, the publication of the NOP, that could 
be affected by implementation of the Project in accordance with State CEQA Guidelines 
§15125.  

 Regulatory Setting: identifies the laws, regulations, ordinances, plans, and policies that are 
relevant to each resource area.  

 Project Baseline: identifies the actual existing physical conditions to provide a point of 
comparison between pre-project conditions (the baseline) and post-project conditions in 
order to determine whether the change in the environment caused by the Project is 
significant under CEQA. The baseline is tailored to each resource area, and is predicated on 
the significance criteria under which the impacts are assessed. For most resource areas, the 
baseline is the same as the “environmental setting,” i.e., the physical environmental 
conditions in the vicinity of the Project as they existed in the winter of 20101 when the 
NOP was published for the Project. (CEQA Guidelines §§ 15125(a), 15126.2(a)). In 
sections where this is not the case, the baseline used and the reasoning for the baseline are 
discussed in detail. 

 Significance Criteria: provides the criteria used in this document to define the level at 
which an impact would be considered significant in accordance with CEQA. Significance 
criteria are based on CEQA Guidelines §15064.5, Appendix F, and the checklist presented 
in Appendix G; factual or scientific information and data; and regulatory standards of 
Contra Costa County, and federal, State, and local agencies.  

 Impact Identification: each section lists impacts numerically and sequentially. An impact 
statement precedes the discussion of each impact and provides a summary of the impact 
topic. Each impact is categorized as one of the following:  

                                                      
1  The County issued the NOP for the Project on July 24, 2012. 
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- No Impact: would not cause any change in the environment as measured by the 
applicable significance criterion; therefore, no mitigation would be required.  

- Less than Significant: would not cause a substantial adverse change in the 
environment as measured by the applicable significance criterion; therefore, no 
mitigation would be required.  

- Less than Significant with Mitigation Incorporated: would cause a substantial 
adverse change in the physical conditions of the environment; one or more feasible 
mitigation measures would reduce the environmental effects to a less-than-significant 
level.  

- Significant and Unavoidable: would cause a substantial adverse change in the 
physical conditions of the environment; there is either no feasible mitigation 
available or, even with implementation of feasible mitigation measures; the project 
would cause a significant adverse effect on the environment.  

 Mitigation Measures: recommended where feasible to avoid, minimize, rectify, reduce, or 
compensate for potential significant, adverse impacts of the Project in accordance with 
CEQA Guidelines Section 15126.4. Each mitigation measure is identified numerically to 
correspond with the number of the impact it addresses.  

4.0.3 Other Impact Analysis 
Cumulative impacts resulting from a combination of the proposed Project’s impacts with impacts 
associated with other projects in the area are not discussed in Chapter 4. The cumulative impact 
scenario is presented in Chapter 5, CEQA Statutory Sections. Chapter 6, Analysis of Alternatives, 
provides the alternative impact analysis for each resource area considered in this recirculated 
DEIR, as compared to the impacts of the proposed Project.  
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4.1 Air Quality 

4.1.1 Introduction 
This section analyzes and evaluates the potential impacts of the proposed Project on regional and 
local air quality from both stationary and mobile sources of air emissions. Mitigation measures 
are presented to reduce these impacts to less than significant levels. Analysis of potential impacts 
with regard to greenhouse gases and climate change are provided in Section 4.5, Greenhouse Gas 
Emissions. 

4.1.2 Setting 
This setting description provides an overview of region-specific information related to climate 
and meteorology, existing air quality conditions, sensitive receptors, and the regulatory setting 
pertaining to the Project area.  

4.1.2.1 Climate and Meteorology 

The potential for high pollutant concentrations developing at a given location depends upon the 
quantity of pollutants emitted into the atmosphere in the surrounding area or upwind, and the 
ability of the atmosphere to disperse the contaminated air. The atmospheric pollution potential, as 
the term is used here, is independent of the location of emission sources and is instead a function 
of factors such as topography and meteorology. 

The climate of the greater San Francisco Bay Area, including Rodeo, is a Mediterranean-type 
climate characterized by warm, dry summers and mild, wet winters. The climate is determined 
largely by a high-pressure system that is often present over the eastern Pacific Ocean off the West 
Coast of North America. In winter, the Pacific high-pressure system shifts southward, allowing 
storms to pass through the region. During summer and fall, air emissions generated within the 
Bay Area can combine with abundant sunshine under the restraining influences of topography 
and subsidence inversions to create conditions that are conducive to the formation of 
photochemical pollutants, such as ozone and secondary particulates, such as sulfates and nitrates. 

The air pollution potential is lowest for those regions closest to the bay, due largely to good 
ventilation and less influx of pollutants from upwind sources. The occurrence of light winds in 
the evenings and early mornings occasionally results in elevated pollutant levels. Wind flow 
patterns are controlled by air circulation in the atmosphere, which is affected by air pressure and 
the variable topography of the coastal areas adjacent to the Carquinez Strait, the only sea-level 
gap between San Francisco Bay and the Central Valley. Prevailing winds in the proposed Project 
area are from the southwest passing through the Carquinez Strait. During the summer and fall 
months, high pressure offshore coupled with low pressure in the Central Valley causes marine air 
to flow northeastward through the Carquinez Strait. 

In the vicinity of the Project area, the wind is strongest in the afternoon. Afternoon wind speeds of 
15 to 20 miles per hour (mph) are common throughout the strait region. Annual average wind 
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speeds are eight mph in Rodeo, and nine to ten mph farther east. Wind speeds may be strong locally 
in areas where air is channeled through a narrow opening, such as the Carquinez Strait. Figure 4.1-1 
displays the windrose, which is a graphical summary of wind speed and direction information, for 
the Refinery. The windrose shows the heavy influence of coastline orientation and the 
predominance of wind from the southwest. 

 
SOURCE: ERM, 2012 Figure 4.1-1 

Windrose for the Phillips 66 
Rodeo Refinery 

The air flowing in from the coast to the Central Valley, called the sea breeze, begins developing 
at or near ground level along the coast in late morning or early afternoon. As the day progresses, 
the sea breeze layer deepens and increases in velocity while spreading inland. The depth of the 
sea breeze depends in large part upon the height and strength of the inversion. If the inversion is 
low and strong, and hence stable, the flow of the sea breeze will be inhibited and stagnant 
conditions are likely to result. Low wind speed contributes to the buildup of air pollution. Light 
winds occur most frequently during periods of low sun (fall and winter, and early morning) and at 
night. 
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4.1.2.2 Air Pollutants of Concern 

The U.S. Environmental Protection Agency (US EPA) has identified criteria air pollutants that 
are a threat to public health and welfare. These pollutants are called “criteria” air pollutants 
because standards have been established for each of them to meet specific public health and welfare 
criteria (see Section 4.1.2.5, Regulatory Setting). Below are descriptions of criteria pollutants that 
are a concern in the Project area. 

Ozone 

Ozone is a respiratory irritant and an oxidant that increases susceptibility to respiratory infections 
and that can cause substantial damage to vegetation and other materials. Ozone is not emitted 
directly into the atmosphere, but is a secondary air pollutant produced in the atmosphere through 
a complex series of photochemical reactions involving precursor organic compounds (POC) and 
nitrogen oxides (NOx). POC and NOx are known as precursor compounds for ozone. Significant 
ozone production generally requires ozone precursors to be present in a stable atmosphere with 
strong sunlight for approximately three hours. 

Ozone is a regional air pollutant because it is not emitted directly by sources, but is formed 
downwind of sources of POC and NOx under the influence of wind and sunlight. Ozone 
concentrations tend to be higher in the late spring, summer, and fall, when the long sunny days 
combine with regional subsidence inversions to create conditions conducive to the formation and 
accumulation of secondary photochemical compounds, like ozone. 

Nitrogen Dioxide 

Nitrogen dioxide (NO2) is an air quality pollutant of concern because it acts as a respiratory irritant. 
NO2 is a major component of the group of gaseous nitrogen compounds commonly referred to as 
NOx. A precursor to ozone formation, NOx is produced by fuel combustion in motor vehicles, industrial 
stationary sources (such as industrial activities), ships, aircraft, and rail transit. Typically, NOx emitted 
from fuel combustion is in the form of nitric oxide (NO) and NO2. NO is often converted to NO2 
when it reacts with ozone or undergoes photochemical reactions in the atmosphere.  

Carbon Monoxide 

Carbon monoxide (CO) is a non-reactive pollutant that is a product of incomplete combustion and 
is mostly associated with motor vehicle traffic. High CO concentrations develop primarily during 
winter when periods of light winds combine with the formation of ground level temperature 
inversions (typically from the evening through early morning). These conditions result in reduced 
dispersion of vehicle emissions. Motor vehicles also exhibit increased CO emission rates at low 
air temperatures. When inhaled at high concentrations, CO combines with hemoglobin in the 
blood and reduces the oxygen-carrying capacity of the blood. This results in reduced oxygen 
reaching the brain, heart, and other body tissues. This condition is especially critical for people 
with cardiovascular diseases, chronic lung disease, or anemia. 
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Particulate Matter 

Particulate matter less than 10 microns in diameter (PM10) and particulate matter less than 
2.5 microns in diameter (PM2.5) can be inhaled into air passages and the lungs and can cause 
adverse health effects. Particulate matter in the atmosphere results from many kinds of dust- and 
fume-producing industrial and agricultural operations, fuel combustion, and atmospheric 
photochemical reactions. Some sources of particulate matter, such as demolition and construction 
activities, are local in nature, while others, such as vehicular traffic, have a regional effect. Very 
small particles of certain substances (e.g., sulfates and nitrates) can cause lung damage directly, 
or can contain adsorbed gases (e.g., chlorides or ammonium) that may be injurious to health. 
According to a recent study by the California Air Resources Board (CARB), exposure to ambient 
PM2.5 can be associated with approximately 14,000 to 24,000 premature annual deaths statewide 
(CARB, 2009). Particulates can also damage materials and reduce visibility. 

Other Criteria Pollutants 

Sulfur dioxide (SO2) is a combustion product of sulfur or sulfur-containing fuels such as coal. 
SO2 is also a precursor to the formation of atmospheric sulfate and particulate matter (both PM10 
and PM2.5) and contributes to potential atmospheric sulfuric acid formation that could precipitate 
downwind as acid rain. Lead has a range of adverse neurotoxic health effects, and was formerly 
released into the atmosphere primarily via the combustion of leaded gasoline. The phase-out of 
leaded gasoline in California resulted in decreasing levels of atmospheric lead. 

4.1.2.3 Existing Air Quality 

The Bay Area Air Quality Management District (BAAQMD) operates a regional monitoring 
network that measures the ambient concentrations of the six criteria pollutants. Existing and 
probable future general levels of air quality in the proposed Project area can generally be inferred 
from ambient air quality measurements conducted by BAAQMD at its monitoring stations. The 
major criteria pollutants of concern in the San Francisco Bay Area (i.e., ozone, PM10, PM2.5, CO, 
NO2, and SO2) are monitored at a number of locations. Background ambient concentrations of 
pollutants are determined by pollutant emissions in a given area, and wind patterns and 
meteorological conditions for that area. As a result, background concentrations can vary among 
different locations within the County. However, areas located close together and exposed to similar 
wind conditions can be expected to have similar background pollutant concentrations. The nearest 
monitoring station to the Refinery that measures concentrations of all of the major pollutants of 
concern is in Concord. Table 4.1-1 shows a three-year (2011 through 2013) summary of data 
collected at the Concord station compared to National Ambient Air Quality Standards (NAAQS) 
and California Ambient Air Quality Standards (CAAQS), which are shown in Table 4.1-1 and 
presented in more detail in Table 4.1-3. 

As shown in the table, the State one-hour ozone standard was exceeded twice in 2011. The State 
eight-hour ozone standard was exceeded five times in 2011 and twice in 2012, while the national 
eight-hour ozone standard was exceeded twice in 2011 and in 2012. The 24-hour State PM10 

standard was exceeded once in 2011 and once in 2013, with no exceedances recorded in 2012. 
The annual average PM10 concentrations did not exceed the State standard during the summary  
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TABLE 4.1-1 
AIR QUALITY DATA SUMMARY (2011–2013) FOR THE PROJECT AREA 

Pollutant  Standard 

Monitoring Data by Year 

2011 2012 2013 

Ozone, O3     
Highest 1-Hour Average ppm  0.09 0.099 0.093 0.074 

Days over State Standard   2 0 0 

Highest 8-Hour Average, ppm  0.070 / 0.075 0.078 0.085 0.062 

Days over State/National Standards  5/2 3/2 0/0 

Carbon Monoxide, CO     
Highest 1-Hour Average, ppm 20 1.6 1.2 1.2 

Highest 8-Hour Average, ppm  9.0 1.2 0.8 1.0 

Days over State Standards  0 0 0 

Nitrogen Dioxide, NO2     
Highest 1-Hour Average, ppm 0.18 / 0.100 0.042 0.040 0.044 

Days over State/National Standards  0 0 0 

Annual Average, ppm 0.030 / 0.053 0.008 0.008 0.009 

Exceed State/National Standards?  No No No 

Sulfur Dioxide, SO2     
Highest 1-Hour Average, ppm 0.075 0.009 0.009 0.011 

Days over National Standard  0 0 0 

Highest 24-Hour Average, ppm 0.04 / 0.14 0.003 0.003 0.002 

Days over State/National Standards  0 0 0 

Annual Average, ppm 0.03 NA NA NA 

Exceed National Standard?  NA NA NA 

Respirable Particulate Matter, PM10     
Highest 24-Hour Average, µg/m3 50 / 150 59 35 51 

Estimated Days over State Standards  1 0 1 

Annual Average, µg/m3 20 15.7 12.6 16.0 

Exceed State Standard?  No No No 

Fine Particulate Matter, PM2.5     
Highest 24-Hour Average, µg/m3 35 47.5 32.2 36.2 

Estimated days over National Standard  2 0 1 

Annual Average, µg/m3 12 / 12.0* 8 7 8 

Exceed State/National Standards?  No No No 

 
NOTES: All data were measured at the Concord station. Generally, state standards are not to be exceeded and national standards are not 

to be exceeded more than once per year. Values in bold are in excess of applicable standard. ppm = parts per million; µg/m3 = 
micrograms per cubic meter; and NA = Data Not Available.  

 
* The new national PM2.5 annual average standard was strengthened to 12.0 µg/m3 on December 14, 2012, and was not in affect for the 

years sampled. 
 
SOURCE: BAAQMD, 2014a. 
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period. From 2011 through 2013, the federal PM2.5 24-hour standard was exceeded twice in 
2011 and once in 2013, while there were no exceedances of the State or federal PM2.5 annual 
average standards during the summary period. As indicated in the table, no violations of the 
applicable CO, NO2, or SO2 standards were recorded at the Concord station during the three-year 
period. 

SO2 and hydrogen sulfide (H2S) concentrations are also monitored at a number of stations at and 
around the Refinery. Table 4.1-2 summarizes these data from the East Refinery, Crockett, 
former Hillcrest School, and Tormey sites for the years 2009 through 2011. The only measured 
values exceeding a standard were recorded during April 6, 2009, for H2S at the East Refinery, 
Crockett, and Tormey sites. On April 6, 2009, at approximately 6:00 a.m., an inadvertent release 
from the Valero Refinery caused odors throughout the San Pablo Bay and Carquinez Strait area. 
The BAAQMD received more than 35 odor complaints from Benicia, Crockett, Vallejo, and 
Marin. On the same day, Phillips 66 notified the Contra Costa County Community Warning 
System at approximately 7:30 a.m. because H2S levels of over 100 parts per billion were 
measured at the Refinery’s ground level monitors due to this incident at the Valero Refinery 
(BAAQMD, 2009a). 

4.1.2.4 Sensitive Receptors 

For the purposes of this air quality analysis, as well as the analysis in Section 4.9, Hazards and 
Hazardous Materials, sensitive receptors are places with people who are considered more 
sensitive than others to air pollutants. The reasons for greater-than-average sensitivity include 
pre-existing health problems, proximity to emissions sources, or duration of exposure to air 
pollutants. Schools, hospitals, and convalescent homes are considered sensitive to poor air quality 
because children, elderly people, and the infirm are more susceptible to respiratory distress and 
other air quality-related health problems than the general public. Residential areas are considered 
sensitive to poor air quality because people usually spend extended periods of time at home, with 
associated greater exposure to ambient air quality. Recreational uses are also considered sensitive 
due to the greater exposure to ambient air quality conditions because vigorous exercise associated 
with some forms of recreation places a high demand on the human respiratory system. 

The Bayo Vista community contains the nearest sensitive receptors to the active area of the 
Refinery (e.g., schools, day care centers, libraries). The closest such sensitive receptor is a day 
care center, located approximately 2,000 feet south of the Refinery. The closest residences in the 
Bayo Vista neighborhood to the south are approximately 2,300 feet away from the Refinery fuel 
gas-processing unit and approximately 4,000 feet from the proposed propane storage area and 
propane/butane loading rack. To the north, the Tormey residential community is located 
approximately 1,200 feet from the Refinery fence line and approximately 3,000 feet from the 
closest project component. 
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TABLE 4.1-2 
AIR QUALITY DATA SUMMARY (2009–2011) FROM FACILITY AREA 

Pollutant/Standard/Site Standard 2009 2010 2011 

Sulfur Dioxide     

Highest 1-Hour Average, ppb     

East Refinery 250 40 15 15 

Crockett 250 45 30 36 

Hillcrest School 250 25 25 40 

Tormey 250 10 30 175 

Highest 3-Hour Average, ppb     

East Refinery 500 17 8 8 

Crockett 500 28 22 25 

Hillcrest School 500 17 17 18 

Tormey 500 3 10 93 

Highest 24-Hour Average, ppb 

East Refinery 40 3.13 1.88 1.75 

Crockett 40 9.79 8.63 8.88 

Hillcrest School 40 4.17 5.63 2.79 

Tormey 40 0.833 1.25 15.12 

Annual Average, ppb 

East Refinery 30 0.040 0.001 0.007 

Crockett 30 0.920 0.425 0.605 

Hillcrest School 30 0.166 0.056 0.048 

Tormey 30 0.003 0.006 0.904 

Hydrogen Sulfide     
Highest 1-Hour Average, ppb 

East Refinery 30 52 6 25 

Crockett 30 70 10 11 

Hillcrest School 30 28 5 6 

Tormey 30 31 15 8 
 
NOTES: Generally, state standards are not to be exceeded and national standards are not to be exceeded more than 

once per year. Values in bold are in excess of applicable standard. ppb = parts per billion. Hydrogen sulfide 
exceedances occurred on April 6, 2009, after a release at the Valero refinery in Benicia. An incident report was 
filed with the BAAQMD that indicated that the incident resulted from an upset at the Valero Sulfur Recovery Unit, 
which removes sulfur compounds from refinery gas. 

 
SOURCE: Phillips 66, 2012, Ambient Monitoring Data for 2009 through 2011 
 

 

4.1.2.5 Regulatory Setting 

Criteria Air Pollutants 

Regulation of air pollution is achieved through both national and State ambient air quality 
standards and emission limits for individual sources of air pollutants. As required by the federal 
Clean Air Act (CAA), the US EPA has identified criteria pollutants and has established NAAQS 
to protect public health and welfare. NAAQS have been established for ozone, CO, NO2, SO2, 
PM10, PM2.5, and lead. To protect human health and the environment, the US EPA has set 
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“primary” and “secondary” maximum ambient thresholds for each of the criteria pollutants. 
Primary thresholds were set to protect human health, particularly sensitive receptors such as 
children, the elderly, and individuals suffering from chronic lung conditions such as asthma and 
emphysema. Secondary standards were set to protect the natural environment and prevent further 
deterioration of animals, crops, vegetation, and buildings. 

The NAAQS are defined as the maximum acceptable concentration that may be reached, but not 
exceeded more than once per year. California has adopted more stringent ambient air quality 
standards for most of the criteria air pollutants. Table 4.1-3 presents both sets of ambient air 
quality standards (i.e., national and State) and the Bay Area Air Basin’s attainment status for each 
standard. California has also established State ambient air quality standards for sulfates, hydrogen 
sulfide, and vinyl chloride.  

TABLE 4.1-3 
AMBIENT AIR QUALITY STANDARDS AND BAY AREA AIR BASIN ATTAINMENT STATUS 

Pollutant 
Averaging 

Time 

State Standard National Standard 

Concentration Attainment Status Concentration Attainment Status 

Ozone 
One-Hour 
Eight-Hour 

0.09 ppm 
0.070 ppm 

Non-attainment 
Non-attainment 

– 
0.075 ppm 

– 
Non-Attainment 

Carbon 
Monoxide 

One-Hour 
Eight-Hour 

20 ppm 
9.0 ppm 

Attainment 
Attainment 

35 ppm 
9 ppm 

Attainment 
Attainment 

Nitrogen 
Dioxide 

One-Hour 
Annual 

0.18 ppm 
0.030 ppm 

Attainment 
Attainment 

– 
0.053 ppm 

– 
Attainment 

Sulfur Dioxide 

One-Hour 
Three-Hour 

24-Hour 
Annual 

0.25 ppm 
– 

0.04 ppm 
– 

Attainment 
 

Attainment 

– 
0.5 ppm 

0.14 ppm 
0.030 ppm 

– 
Attainment 
Attainment 
Attainment 

Respirable 
Particulate 
Matter (PM10) 

24-Hour 
Annual 

50 µg/m3 

20 µg/m3 
Non-Attainment 
Non-Attainment 

150 µg/m3 

– 
Unclassified 

– 

Fine Particulate 
Matter (PM2.5) 

24-Hour 
Annual 

– 
12 µg/m3 

 
Non-Attainment 

35 µg/m3 

12 µg/m3 
Non-Attainment 

Attainment* 

Lead 
Monthly 

Quarterly 
1.5 µg/m3 

– 
Attainment – 

1.5 µg/m3 
 

Attainment 

 
NOTES: ppm = parts per million; μg/m3 = micrograms per cubic meter 
 
* The new national PM2.5 annual average standard was strengthened to 12.0 µg/m3 on December 14, 2012; attainment for this new 

standard has yet to be determined. The Bay Area was attainment of the previous national PM2.5 standard (15 µg/m3). 
 
SOURCE: BAAQMD, 2014b. 
 

 

As shown in the table, the Bay Area is currently classified as non-attainment for the one-hour 
State ozone standard as well as for the federal and State eight-hour standards. Additionally, the 
Bay Area is classified as non-attainment for the State 24-hour and annual arithmetic mean PM10 
standards as well as the State annual arithmetic mean and the national 24-hour PM2.5 standards. 
The Bay Area is unclassified or classified as attainment for all other pollutants standards 
(BAAMQD, 2014b).  
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Toxic Air Contaminants 

The Air Toxics “Hot Spots” Information and Assessment Act of 1987 (AB 2588) seeks to 
identify and evaluate risk from air toxics sources, but does not directly regulate air toxics 
emissions. Under the Act, toxic air contaminant (TAC) emissions from individual facilities are 
quantified and prioritized. “High-priority” facilities are required to perform a health risk 
assessment and, if specific thresholds are violated, are required to communicate the results to the 
public in the form of notices and public meetings. Depending on the risk levels, emitting facilities 
are required to implement varying levels of risk reduction measures. The BAAQMD implements 
AB 2588, and is responsible for prioritizing facilities that emit air toxics, reviewing health risk 
assessments, and implementing risk reduction procedure. Pursuant to the requirements of 
AB 2588, the BAAQMD publishes an air toxics emissions inventory that details the TAC 
emissions of facilities throughout the District. 

Federal 

US EPA is responsible for implementing the programs established under the federal CAA, such 
as establishing and reviewing the NAAQS and judging the adequacy of State Implementation 
Plans (SIPs), but has delegated the authority to implement many of the federal programs to the 
states while retaining an oversight role to ensure that the programs continue to be implemented. 

State of California 

CARB is responsible for establishing and reviewing the State standards, compiling the California 
SIP and securing approval of that plan from US EPA, conducting research and planning, and 
identifying toxic air contaminants. CARB also regulates mobile sources of emissions in 
California, such as construction equipment, trucks, and automobiles, and oversees the activities of 
California’s air quality management districts, which are organized at the county or regional level. 
County or regional air quality management districts are primarily responsible for regulating 
stationary sources at industrial and commercial facilities within their geographic areas and for 
preparing the air quality plans that are required under the federal CAA and California CAA. 

Bay Area Air Quality Management District 

BAAQMD is the regional agency with jurisdiction over the nine-county region located in the Bay 
Area Air Basin. The Association of Bay Area Governments (ABAG) and the Metropolitan 
Transportation Commission (MTC), county transportation agencies, cities and counties, and 
various non-governmental organizations also join in the efforts to improve air quality through a 
variety of programs. These programs include the adoption of regulations and policies, as well as 
implementation of extensive education and public outreach programs. BAAQMD is also 
responsible for attaining and/or maintaining air quality in the Bay Area Air Basin within federal 
and State air quality standards. Specifically, BAAQMD has the responsibility to monitor ambient 
air pollutant levels throughout the Bay Area and to develop and implement strategies to attain the 
applicable federal and State standards. 

Any person or facility that puts in place, builds, erects, installs, modifies, modernizes, alters or 
replaces any article, machine, equipment or other contrivance, the use of which may cause, reduce 
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or control the emission of air contaminants, shall first secure written authorization from the 
BAAQMD in the form of an Authority to Construct, unless the source is specifically excluded or 
exempt from permit requirements. The BAAQMD’s permit process is a pre-construction review 
and approval process. The BAAQMD’s review is conducted after the equipment is designed, but 
before it is installed. This is because it is less costly and more efficient to fix a non-complying 
design than to retrofit or replace non-complying equipment that has already been installed. The 
pre-construction review for new and modified sources applies to both stationary and portable 
sources of emissions that do not qualify for a permit exemption.  

In addition, Title V of the 1990 Clean Air Act Amendments requires all major sources and some 
minor sources of air pollution to obtain an operating permit. A Title V permit grants a source 
permission to operate. The permit includes all air pollution requirements that apply to the source, 
including emissions limits and monitoring, record keeping, and reporting requirements. It also 
requires that the source report its compliance status with respect to permit conditions to the 
permitting authority. Under Title V of the federal CAA, any source that emits or has the potential 
to emit 100 tons per year or more of any criteria air pollutant is a major source and must obtain a 
Title V operating permit. Title V permits in the Bay Area are issued by the BAAQMD. The 
Refinery was issued a Title V Operating Permit (#A0016) on December 1, 2003, which was 
renewed in September of 2011, and last revised on August 1, 2014 (BAAQMD, 2014c). 

In the Bay Area, Title V requirements are implemented by Regulation 2, Rule 6 of the BAAQMD 
Rules and Regulations. Phillips 66 is subject to the Operating Permit requirements of Title V of 
the federal CAA, and BAAQMD Regulation 2, Rule 6, Major Facility Review, because it is a 
major facility as defined by BAAQMD Regulation 2-6-212. It is a major facility because it has 
the “potential to emit,” more than 100 tons per year of a regulated air pollutant, as defined by 
BAAQMD Regulation 2-6-218. Major Facility Operating permits (Title V permits) must meet 
specifications contained in 40 CFR Part 70 as contained in BAAQMD Regulation 2, Rule 6. 

Phillips 66 has submitted an application for an Authority to Construct and significant permit 
revisions to the Major Facility Review (Title V) for the proposed Project that is currently being 
reviewed by the BAAQMD. 

California Environmental Quality Act (CEQA) Guidelines 

In May 2011, the BAAQMD Board adopted an update to its CEQA Air Quality Guidelines 
(BAAQMD, 2011), which were last updated in December 1999. The CEQA Air Quality 
Guidelines is a guidance document to provide lead government agencies, consultants, and project 
proponents with uniform procedures for assessing air quality impacts and preparing the air quality 
sections of environmental documents for projects subject to CEQA. The document describes the 
criteria that BAAQMD uses when reviewing and commenting on the adequacy of environmental 
documents. It recommends quantitative thresholds for use in determining whether construction 
and operational activities associated with projects would have significant adverse environmental 
impacts, identifies methodologies for predicting project emissions and impacts, and identifies 
measures that can be used to avoid or reduce air quality impacts. 
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The thresholds BAAQMD adopted in 2011 were called into question by a minute order issued 
January 9, 2012, in California Building Industry Association v. BAAQMD, Alameda Superior Court 
Case No. RGI0548693. The minute order states that “The Court finds [BAAQMD’s adoption of 
thresholds] is a CEQA project, the court makes no further findings or rulings.” The claims made in 
the case concerned the CEQA impacts of adopting the thresholds, i.e., how the thresholds would 
affect land use development patterns, and petitioners argued that the thresholds for Health Risk 
Assessments encompassed issues not addressed by CEQA. As a result, the BAAQMD resolutions 
adopting the significance thresholds in 2010 have been set aside by a judicial writ of mandate as 
of March 5, 2012. BAAQMD subsequently updated its CEQA Air Quality Guidelines in May of 
2012. That update no longer recommends specific quantitative significance thresholds 
(BAAQMD, 2012a). In August 2013, the First District Court of Appeal reversed the trial court’s 
judgment and upheld the BAAQMD’s 2011 CEQA Guidelines. However, as of September 2014, 
an appeal is pending at the California Supreme Court. 

Air Quality Plans 

Air quality plans developed to meet federal requirements are referred to as SIPs. The federal 
CAA and the California CAA require plans to be developed for areas designated as nonattainment 
(with the exception of areas designated as nonattainment for the State PM10 standard). At a public 
hearing on September 15, 2010, the BAAQMD Board of Directors adopted the final Bay Area 
2010 Clean Air Plan (2010 CAP), and certified the Final Environmental Impact Report on the 
2010 CAP. The 2010 CAP serves to update the 2005 Bay Area Ozone Strategy in compliance 
with the requirements of the Chapter 10 of the California Health & Safety Code. This plan 
includes ozone control measures and considers the impacts of these control measures on 
particulate matter, air toxics, and greenhouse gas emissions in a single, integrated plan.  

The 2010 CAP control strategy includes revised, updated, and new measures in the three 
traditional control measure categories: stationary sources measures, mobile source measures, and 
transportation control measures. In addition, the 2010 CAP indentifies two new categories of 
control measures, including land use and local impact measures and energy and climate measures 
(BAAQMD, 2010b).  

Air Toxics Program 

The BAAQMD’s Air Toxics Program integrates federal and State air toxics mandates with local 
goals that have been established by the BAAQMD's Board of Directors. The program consists of 
several elements that are designed to identify and reduce public exposure TACs. Under the 
preconstruction review of new and modified sources program, proposed projects are reviewed for 
potential health impacts, with the requirement that significant new/modified sources use the Best 
Available Control Technology to minimize TAC emissions. All applications for new or modified 
permits are reviewed for air toxics impacts, in accordance with the BAAQMD’s Risk Management 
Policy and by Regulation 2, Rule 5: New Source Review of Toxic Air Contaminants. 
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Flare Monitoring and Minimization 

BAAQMD Regulation 12, Rule 11 (adopted June 3, 2003) requires refineries to monitor the flow 
and composition of vent gases sent to and combusted by a flare.1 Phillips 66 is also required to 
identify reasons for significant flaring events (greater than 500,000 standard cubic feet in a 
24-hour period) and identify corrective actions to prevent recurrence. In addition, the Regulation 
12, Rule 12 (amended April 5, 2006), required Phillips 66 to prepare and implement a Flare 
Minimization Plan. The Flare Minimization Plan addresses the following: 

 means now employed to minimize flaring during major maintenance activities and development 
of a procedure to encourage further reductions in flaring during these activities; 

 document planned reductions to be undertaken to reduce flaring; 

 evaluate past flaring events and consider the value of additional recovery, storage, and/or 
treatment of flare gas; and 

 document the means for ensuring that programs are in place to prevent recurrent failures. 

Contra Costa County General Plan 

The Contra Costa County General Plan Conservation Element contains an Air Quality Resources 
discussion (Section 8.14) that identifies general goals and policies designed to address air 
pollution. While the goals and policies apply to development projects throughout the 
unincorporated County, the majority of them are not directly applicable to the Project because 
they tend to focus on improvements to the transportation system, reducing long distance 
commuting, encouraging and supporting non-auto transportation, and reducing future land use 
conflicts related to air pollution. However, policies that are directly applicable to the CEQA 
review of projects are summarized as follows: 

 Mitigation measures are to be imposed when there is a finding that air quality would be 
significantly affected; and  

 Proposed projects should to be reviewed for potential to generate hazardous air pollutants. 

4.1.2.6 Project Baseline 

Under CEQA, the project baseline is normally defined as the physical conditions of the 
environment as it exists at the time of publication of the Notice of Preparation (NOP) of the 
project EIR. The NOP for the Project was issued on July 24, 2012. For a refinery, emissions are 
averaged over a multi-year period, such as a three-year average, to capture a representative period 
of refinery operations. This is because refineries must undergo lengthy periodic shutdowns for 
scheduled maintenance that can under-represent emissions for the year when the maintenance 
shutdown occurs. In addition, market forces can also cause refineries to vary their capacity (up or 
down). These factors cause refinery emissions to fluctuate year-to-year and so a longer baseline 
period is needed to account for these variations.  

                                                      
1  Monthly reports are submitted 30 days after the end of the month and include monitoring data for each flare subject 

to the Regulation 12, Rule 11 flare monitoring requirements (see http://www.baaqmd.gov/enf/flares/).  
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The air quality analysis identifies an applicant proposed measure related to permanently shutting 
down an existing process heater (i.e., Unit 240 B-401) that was idled on October 19, 2011, in 
order to reduce potentially significant Project-related NOx emissions to a less than significant 
level (see the Impact 4.1-2 discussion in Section 4.1.5). Therefore, three-year average baseline 
NOx emissions associated with the process heater were established to identify the level of 
emission reductions that would be associated with the mitigation. Daily emissions data obtained 
from the BAAQMD were used to establish an emissions baseline for the process heater based on 
the three-year period from July 25, 2009, through the date of the NOP, July 24, 2012 (BAAQMD, 
2012b). Estimated baseline NOx emissions for the process heater are presented in Table 4.1-4. 

TABLE 4.1-4 
THREE-YEAR ANNUAL AVERAGE PROCESS HEATER BASELINE EMISSIONS 

Baseline Period 

NOx Baseline Emissions 

Average Pounds/Day Tons/Year 

Year 1 (July 25, 2009 to July 24, 2010)  404 74 

Year 2 (July 25, 2010 to July 24, 2011)  261 48 

Year 3 (July 25, 2011 to July 24, 2012)  66 12 

3-Year Average  244 44 

SOURCE: Based on BAAQMD, 2012b. 

 
After the first baseline period year, the average pounds per day and tons per year steadily 
decrease. During the first baseline year, the process heater operated each day; during the second 
baseline year, there was a maintenance-related turnaround that prohibited the process heater from 
operating for two months; and during the third baseline year, the process heater was shut down on 
October 19, 2011, and has not operated since. The process heater Unit 240 B-401 is no longer a 
permitted source and cannot be operated (BAAQMD, 2014c). 

The air quality emissions analysis also accounts for the potential increased steam production at 
the steam power plant (SPP) in the event that the new boiler is not constructed. Therefore, 
baseline emissions were established based on the average heat energy usage at the SPP during the 
3-year baseline period described above. Estimated baseline emissions for the SPP are presented in 
Table 4.1-5. Baseline emissions for locomotives currently used to transport butane by rail are also 
shown in Table 4.1-5. 

TABLE 4.1-5 
STEAM POWER PLANT AND RAIL BASELINE EMISSIONS 

Source NOx SO2 PM10 PM2.5 ROG 

Steam Power Plant, tons per year 56.9 73.0 24.8 24.8 26.8 

Rail, tons per year  8.3 <0.1 0.2 0.2 0.5 

SOURCE: ESA, 2014. SPP emissions based on annual average heating rate of 763.54 MMBtu/hr and actual SO2 emissions 
provided by Phillips 66 (Phillips 66, 2014c; Phillips 66, 2014f). Refer to Appendix B for each of the emissions 
factors used to estimate SPP baseline emissions. Rail emissions consist of locomotive baseline emissions 
associated with butane shipments (Phillips 66, 2014d). Also refer to Appendix B for the calculations used to 
estimate rail emissions associated with baseline butane shipments from the Refinery. 
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In addition to emissions, the baseline includes the Project area classified as non-attainment for 
ozone, PM10, and PM2.5 air quality standards, and the closest such sensitive receptor is a day care 
center, located approximately 2,000 feet south of the Refinery. 

4.1.3 Significance Criteria 
Based on CEQA Guidelines Appendix G, a project would cause adverse impacts to air quality if it 

would: 

a) Conflict with or obstruct implementation of the applicable air quality plan; 

b) Violate any air quality standard or contribute to an existing or projected air quality 
violation; 

c) Result in a cumulatively considerable net increase of any criteria pollutant for which the 
project region is a non-attainment under an applicable federal or state ambient air quality 
standard (including releasing emissions which exceed quantitative thresholds for ozone 
precursors); 

d) Expose sensitive receptors to substantial pollutant concentrations; or 

e) Create objectionable odors affecting a substantial number of people. 

This analysis uses the thresholds and methodologies from the BAAQMD’s 2011 CEQA Air 
Quality Guidelines to evaluate the potential impacts of construction and operation of the Project. 
Although the BAAQMD’s adoption of significance thresholds is the subject of recent judicial 
actions, the Contra Costa County Department of Conservation and Development has determined 
that Appendix D of the 2011 CEQA Air Quality Guidelines, in combination with BAAQMD’s 
Revised Draft Options and Justification Report (BAAQMD, 2009b), provide substantial evidence 
to support the BAAQMD’s 2011 significance thresholds and, therefore, has determined they are 
appropriate for use in this analysis. Applying the 2011 thresholds of significance, the Project 
would have a significant project-level air quality impact if it would: 

 Result in average daily construction exhaust emissions of 54 pounds per day of ROG, NOx, 
or PM2.5 or 82 pounds per day of PM10; 

 Result in average daily operational emissions of 54 pounds per day of ROG, NOx, or PM2.5 
or 82 pounds per day of PM10; or result in maximum annual emissions of 10 tons per year 
of ROG, NOx, or PM2.5 or 15 tons per year of PM10; 

 Expose persons by siting a new source or a new sensitive receptor to substantial levels of 
Toxic Air Contaminants (TACs) resulting in (a) a cancer risk level greater than 10 in one 
million, (b) a non-cancer risk (chronic or acute) hazard index greater than 1.0, or (c) an 
increase of annual average PM2.5 of greater than 0.3 micrograms per cubic meter. For this 
threshold, sensitive receptors include residential uses, schools, parks, daycare centers, 
nursing homes, and medical centers; or 

 Frequently and for a substantial duration, create or expose sensitive receptors to substantial 
objectionable odors affecting a substantial number of people. 



4. Environmental Setting, Impacts and Mitigation Measures 
Air Quality 

Phillips 66 Propane Recovery Project 4.1-15 October 2014 
Recirculated Draft Environmental Impact Report 

The Project would result in a significant cumulative health risk impact if it would: 

 Expose persons, by siting a new source or a new sensitive receptor, to substantial levels of 
TACs during either construction or operation resulting in (a) a cancer risk level greater than 
100 in a million, (b) a non-cancer risk (chronic or acute) hazard index greater than 10.0, or 
(c) annual average PM2.5 of greater than 0.8 micrograms per cubic meter. 

The Project would result in a significant cumulative increase in criteria pollutant or precursor 
emissions if it would:  

 Result in an emissions increase for ROG, NOx, PM10, or PM2.5 that exceeds BAAQMD’s 
project specific thresholds. Thus, if the Project would not result in a significant impact 
individually for ROG, NOx, PM10, and PM2.5, its contribution to cumulative impacts is 
considered less than significant. 

Analysis Methodology 

As discussed previously, the analysis used in this document uses the methodologies provided in 
the BAAQMD’s 2011 CEQA Air Quality Guidelines. Emission estimates for the Project 
presented in this section were prepared by Environmental Resource Management (ERM) and 
independently reviewed by the County’s consultant, Environmental Science Associates (ESA). 
For details of data, calculations, and assumptions used to determine Project-related emissions and 
associated public health risks that would be associated with the Project, refer to the Rodeo 
Propane Recovery Project, Air Quality Supplement (ERM, 2012), included in Appendix B. 
Process heater and SPP baseline emissions relative to the Project were prepared by ESA based on 
information obtained from the BAAQMD and Phillips 66. Rail baseline emission estimates for 
the Project were prepared by ERM and independently reviewed by ESA (see Section 4.1.2.6, 
Project Baseline).  

4.1.4 Discussion of No Air Quality Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with 
significance criteria stated above, clearly show that no impacts to air quality would result 
associated with criteria a) and e). The following discusses the reasoning supporting this 
conclusion. 

a) Conflict with or obstruct implementation of the applicable air quality plan. 

The most recently adopted air quality plan for the Bay Area is the 2010 CAP (BAAQMD, 2010b). 
The 2010 CAP serves as a multi-pollutant air quality plan to protect public health and the climate. 
The 2010 CAP control strategy includes revised, updated, and new measures in the three traditional 
control measure categories: stationary measures; mobile source measures; and transportation control 
measures. In addition, the 2010 CAP indentifies two new categories of control measures, including 
land use and local impact measures, and energy and climate measures. 

BAAQMD recommends that the agency approving a project where an air quality plan consistency 
determination is required analyze the project with respect to the following questions: 1) Does the 
project support the primary goals of the air quality plan; 2) Does the project include applicable 
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control measures from the air quality plan; and 3) Does the project disrupt or hinder 
implementation of any 2010 CAP control measures? If the first two questions are concluded in 
the affirmative, and the third question concluded in the negative, the BAAQMD considers the 
project consistent with air quality plans prepared for the Bay Area. 

New Boiler Option. Any project that would not support the 2010 CAP goals would not be 
considered consistent with the 2010 CAP. The recommended measure for determining project 
support of these goals is consistency with BAAQMD CEQA thresholds of significance. As 
presented in the subsequent impact discussions, the Project with implementation of mitigation and 
an applicant proposed measure would not exceed the BAAQMD significance thresholds; therefore, 
the Project with mitigation would support the primary goals of the 2010 CAP. As mentioned above, 
projects that incorporate all feasible air quality plan control measures are considered consistent with 
the 2010 CAP. The following 2010 CAP Stationary Source Measure (SSM) would be directly 
applicable to the Project: SSM 10, Refinery Boilers and Heaters. The intent of this SSM would be 
mandated by BAAQMD under its permit authority of the Project, including its Authority to 
Construct permit and the Significant Revision to the Major Facility Review Permit, the application 
of which was submitted to BAAQMD in February of 2013.  

The Project with New Boiler option would support the primary goals of the 2010 CAP. It would 
be consistent with all applicable 2010 CAP control measures, and would not disrupt or hinder 
implementation of any 2010 CAP control measures. Therefore, there would be no impact 
associated with, conflicting with, or obstructing implementation of the applicable air quality plan.  

Increased Use of SPP Option. The “increased use of the steam power plant (no boiler)” option 
would also support the primary goals of the 2010 CAP. As presented in the subsequent impact 
discussions, the Project with implementation of mitigation and an applicant proposed measure 
would not exceed the BAAQMD significance thresholds. Therefore, this option would support 
the primary goals of the 2010 CAP. Under this option, the existing SPP would be operated at a 
higher level in lieu of a new boiler. Although this option would not include a new boiler, the 
existing SPP has an existing BAAQMD permit and no modifications to that permit would be 
required to operate the SPP at a higher level because the expected increase in SPP operation 
would be within its existing air permit limits. This option would not disrupt or hinder 
implementation of any 2010 CAP control measures. Therefore, there would be no impact 
associated with, conflicting with, or obstructing implementation of the applicable air quality plan. 

e) Create objectionable odors affecting a substantial number of people. 

Some substances present in products and byproducts of the refining processes and in materials 
used by the Refinery are known to cause odors, such as H2S, SO2, and other reduced-sulfur 
compounds, ammonia, and some organic compounds, including benzene, naphthalene, and 
toluene.  

New Boiler Option. Changes from the proposed Project would have little potential for additional 
odors. The proposed Project would result in a substantial reduction of SO2 (944 pounds per day) 
and would therefore likely have a beneficial impact on emissions associated with odors. The 
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proposed boiler would not result in H2S emissions based on BAAQMD emission factors. The 
proposed Project represents an odor control improvement over current conditions. Therefore, 
there would be no odor impact associated with the Project.  

Increased Use of SPP Option. If the boiler was not built, and instead the SPP was operated at a 
higher level, there also would not be an increase in H2S emissions based on BAAQMD emission 
factors for the SPP. With the overall Project-related improvement in H2S, SO2, other reduced-
sulfur compounds, and other odor producing organic compounds, this option would have a 
beneficial effect on overall odors and would not result in odor impacts.  

4.1.5 Discussion of Impacts and Mitigation Measures 
b) Violate any air quality standard or contribute to an existing or projected air quality 

violation. 

c) Result in a cumulatively considerable net increase of any criteria pollutant for which 
the project region is a non-attainment under an applicable federal or state ambient air 
quality standard (including releasing emissions which exceed quantitative thresholds 
for ozone precursors). 

Impact 4.1-1: The Project would result in short-term construction emissions of criteria 
pollutants that could contribute to existing air quality violations. (Less than Significant with 
Mitigation) 

New Boiler Option 

The new hydrotreater, fractionation columns, and steam boiler would be constructed at the LPG 
(propane/butane) recovery unit site. Proposed propane storage vessels and treatment facilities 
would be located at the northern end of the Refinery, as would the propane loading rack and two 
new rail spurs. Excess soil generated from site preparation activities would be recycled or re-used 
on-site. Other materials, such as asphalt and concrete, would be transported off-site for recycling 
or disposal at appropriately permitted disposal sites. Emission levels for construction activities 
would vary depending on the number and type of equipment, duration of use, operation 
schedules, and the number of construction workers. Some aspects of the construction plan may 
change slightly as the plan is finalized. 

Construction-related emissions would be relatively short term, within the 18-month construction 
interval, but could still cause adverse effects on local air quality. Project construction could 
generate substantial amounts of dust (including PM10 and PM2.5) primarily from “fugitive” 
sources (i.e., emissions released through means other than through a stack or tailpipe) and lesser 
amounts of other criteria air pollutants, primarily from operation of heavy equipment construction 
machinery (primarily diesel operated) and construction worker automobile trips (primarily 
gasoline operated). 

It is estimated that several pieces of off-road construction equipment, including a dozer, grader, 
excavator, loader, forklifts, dump trucks, a water truck, etc., would be required between five and 
ten hours per day, depending on the specific equipment type and construction activity, to 
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construct the Project. The proposed Project’s construction workforce is expected to reach 
approximately 300 workers at its peak during Phase I and 200 workers during Phase II. Materials 
and equipment would be delivered to the Project site by truck 20 times per day during the peak 
construction period. For the purposes of the air quality emissions estimates, it is estimated that the 
proposed Project would result in approximately 794 one-way truck and auto trips during the peak 
period of construction activities.  

Average daily construction-related criteria pollutant exhaust emissions that would result from the 
proposed Project are presented in Table 4.1-6. As shown in the table, regional exhaust emissions 
would not exceed the BAAQMD average daily significance thresholds for ROG, NOx, PM10, or 
PM2.5 during construction. 

TABLE 4.1-6 
AVERAGE DAILY CONSTRUCTION-RELATED EXHAUST EMISSIONS 

  
Construction Exhaust Emissions 

ROG NOx PM10
a PM2.5

a 

Average Daily Emissions, pounds per day 11.6 52.0 5.4 3.5 

Significance Threshold 54 54 82 54 

Exceeds Threshold? No No No No 

a Exhaust emissions only.  

SOURCE: ERM, 2012 

 

The County’s approach to analysis of construction dust impacts is to emphasize implementation 
of effective and comprehensive control measures, as recommended by BAAQMD. Without these 
measures, the construction-related dust impact would generally be considered significant. 
Although Project construction exhaust emissions were found to be less than the applicable 
significance thresholds, the County would require implementation of Mitigation Measure 4.1-1 to 
ensure that all construction-related emissions, included fugitive dust, would be minimized. 
Therefore, the project would not result in a cumulatively considerable short-term net increase of 
any criteria pollutant, and the associated cumulative impact would be less than significant.  

Increased Use of SPP Option 

The increased use of SPP option would involve less construction activity than the New Boiler 
option because the new steam boiler would not need to be constructed. Consequently, the daily 
construction emissions would be less than those shown above in Table 4.1-6, and, thus, the 
impact would be less than significant. With implementation of Mitigation Measure 4.1-1, 
emissions would be further reduced. 

Mitigation Measure 4.1-1: Phillips 66 and its construction contractors shall implement the 
following applicable BAAQMD basic control measures, as listed in a) through h) below. In 
addition, measure i), although not considered by BAAQMD as a basic control measure, has 
been requested by BAAQMD for the Project as a means to limit the emissions of diesel 
particulate matter, a toxic air contaminant (TAC) that poses potential carcinogenic and 
chronic health risks (BAAQMD, 2014e). 
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a) Water all exposed surfaces of active construction areas at least twice daily (using 
reclaimed water if possible). Watering should be sufficient to prevent airborne dust 
from leaving the site. However, measures should be taken to ensure that the soil 
materials are not washed into storm drains without acceptable BMPs in place. 

b) Cover all trucks hauling soil, sand, and other loose materials or require all trucks to 
maintain at least two feet of freeboard (i.e., the minimum required space between the 
top of the load and the top of the trailer). 

c) All visible mud or dirt track-out onto adjacent public roads shall be removed using 
wet power vacuum street sweepers at least once per day, or more if needed. The use 
of dry power sweeping is prohibited. 

d) Limit vehicle speeds on unpaved roads to 15 miles per hour. 

e) Pave all roadways, driveways, sidewalks, etc. as soon as feasible. In addition, 
building pads should be laid as soon as possible after grading unless seeding or soil 
binders are used. 

f) Idling times shall be minimized either by shutting equipment off when not in use or 
reducing the maximum idling time to five minutes (as required by the California 
airborne toxics control measure Title 13, Section 2485, of the California Code of 
Regulations. Clear signage to this effect shall be provided for construction workers at 
all access points. 

g) All construction equipment shall be maintained and properly tuned in accordance 
with the manufacturer’s specifications. All equipment shall be checked by a certified 
mechanic and determined to be running in proper condition prior to operation. 

h) Post a publicly visible sign with the telephone number and person to contact at the 
County regarding dust complaints. This person shall respond and require Phillips 66 
to take corrective action within 48 hours. The telephone numbers of contacts at the 
BAAQMD shall also be visible.  

i) Use Tier 3 or better equipment for all construction equipment greater than 50 
horsepower that will be used an aggregate of 40 or more hours during any portion of 
Project construction. If Tier 3 equipment is unavailable for a specific piece of 
construction equipment, then for that equipment use equipment that meets the Tier 2 
emission standards with installed Level 3 diesel particulate filters.  

Significance after Mitigation: Less than significant. 

_________________________ 

Impact 4.1-2: The Project would result in long-term emissions of criteria pollutants. 
(Less than Significant) 

New Boiler Option 

Implementation of the proposed Project would change emissions from the following components 
at the Refinery as follows: 
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Proposed LPG (Propane/Butane) Recovery Unit and Propane Treatment with New Steam 
Boiler 

New fractionation columns would be installed to recover propane and butane from the refinery 
fuel gas (RFG) streams. Heat would be provided by steam and would involve the addition of a 
new steam boiler rated at approximately140 million British thermal units per hour (Btu/hr). Three 
new fractionation towers and two new absorber towers would be installed to recover propane and 
to remove H2S from the RFG streams. Supporting the operation of the fractionators/absorbers are 
15 process heat exchangers, 11 process vessels, and 16 process pumps. The proposed LPG 
recovery facilities would primarily be added at the existing Process Unit 240. The LPG recovery 
process would require an increase in energy consumption.  

The proposed Project would be designed to allow the Refinery to recover a total of 14,500 barrels 
per day of propane and butane on a consecutive 12-month average basis. Natural gas 
consumption would increase to replace the propane and butane recovered from the RFG. The 
additional natural gas would be purchased from PG&E. To meet propane product specifications, 
treatment facilities that use sodium hydroxide and potassium hydroxide pellets would be 
installed. The treatment facilities would remove trace sulfur compounds and water prior to rail 
loading. The operation of the proposed boiler would result in emissions of ROG, NOx, SO2, PM10 
and PM2.5. Operation of the proposed boiler to meet the steam demand of the Project would result 
in higher emissions than increasing steam production from the SPP. Therefore, the proposed 
boiler emissions are used to evaluate Project impacts (i.e. worst case of the two options). Transfer 
of propane to the storage tanks would result in fugitive emissions of ROG. 

Refinery Fuel Gas Hyrotreating 

Hydrotreating would remove the sulfur compounds from the light hydrocarbon gases, which 
would not only clean and improve the quality of the propane and butane products, but would also 
reduce the sulfur in the remaining light hydrocarbon gases that become part of the RFG system. 
Hydrotreating would decrease SO2 emissions by at least 50%, resulting in an SO2 emission 
decrease of at least 180 tons per year. This process is described in detail in the air quality permit 
application submitted to the BAAQMD and included in Appendix B (ERM, 2013).  

Propane Storage 

Up to six pressure tanks designed for storage of liquefied petroleum gases would be added. The 
combined total storage capacity of the storage tanks would be 15,000 barrels of propane. As 
shown in Section 3, Project Description, Figure 3-3, the propane storage tanks would be installed 
at a tank farm located west of San Pablo Avenue. Transfer of propane into and out of the storage 
tanks would result in fugitive emissions of ROG. 

Proposed Railcar Loading and Hauling 

The proposed Project would add a new, two-sided loading rack and increase the overall amount 
of LPG (i.e., propane and butane) that could be loaded. The new loading rack would be added 
next to the existing butane railcar loading rack. This new loading facility would be designed to 
load an additional eight rail cars per day. The total propane and butane loading capacity under the 
Project would be 24 cars per day. As part of this proposed loading modification, two new rail 
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spurs would be added with the capacity to hold four rail cars on each spur. The new loading rack 
would be positioned between the two new rail spurs. Additional emissions of ROG, NOx, PM10, 
and PM2.5 would be associated with increased locomotive engine load due to these additional tank 
cars added to the existing train trips.  

Emissions associated with increased locomotive engine load due to these additional tank cars on 
existing train trips were calculated within the boundaries of the BAAQMD for estimating Project 
emissions increases. Criteria pollutant emission calculations use data from the US EPA document – 
Emission Factors for Locomotives, Technical Highlights, a fuel consumption index as derived 
from Union Pacific (UP) and Burlington Northern Santa Fe (BNSF) data. The amount of 
emissions within the BAAQMD would be affected by the length of the tracks travelled by 
additional tank cars within the District. It is currently unknown which direction trains carrying 
project-related propane or butane would travel, and it is likely that such directions could change 
over time. In order to provide a reasonable estimate of tank car hauling emissions, it was assumed 
that the trains could travel via either UP or BNSF tracks, and an average trip length was 
calculated based on the longest lengths of UP and BNSF tracks from the Refinery to the southern 
and eastern borders of the BAAQMD (see Appendix B). This total track length was used to 
determine the overall mass emission increases within BAAQMD’s boundaries.  

Fugitive Emission Components 

New process equipment associated with the proposed Project would emit fugitive ROG emissions 
(due to leaks and other unintended or irregular releases of liquids or gases) from various 
components including valves, flanges, connectors, pumps, and compressors. The number of new 
fugitive components for the proposed Project is estimated based on pre-design drawing hand-
count, comparison to existing units, Phillips 66 experience in construction of similar units, and 
standard emission estimation techniques.  

Truck and Auto Trips 

The number of long-term commute vehicles would increase by two per day. Most of this travel 
would occur on paved roads. Criteria pollutant emissions due to these additional motor vehicle 
trips were estimated using CARB’s EMFAC2011 emissions model for the exhaust pollutants and 
US EPA AP-42 emission factors for fugitive road dust emissions. 

Emissions Summary 

Total emissions of ROG, SO2, NOx, PM10, and PM2.5 from proposed Project operations (daily and 
annual) and the applicable significance thresholds are presented in Tables 4.1-7 and 4.1-8, 
respectively. The tables do not include any baseline emissions associated with existing 
operations, such as existing rail and fugitive emissions. These summaries compare the proposed 
Project’s net emissions to the thresholds of significance. The proposed Project’s long-term net 
emissions of NOx, ROG, PM2.5, and PM10 during operation would be below the significance 
thresholds and would not represent a significant impact; therefore, long-term emissions that 
would be associated with the Project would not be cumulatively considerable and the associated 
cumulative impact would be less than significant. 
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TABLE 4.1-7 
TOTAL PROJECT DAILY OPERATIONAL EMISSIONS WITH BOILER (pounds per day) 

Source NOx SO2 PM10 PM25 ROG 

LPG Recovery Unit Boiler 20.4 41.7 25.0 25.0 18.1 

Fugitive Organic (Tanks & Piping) 0 0 0 0 25.1 

Locomotive Sources 79.0 0.1 2.0 1.9 3.8 

Truck and Commuter Auto Trips <0.1 <0.1 <0.1 <0.1 <0.1 

Refinery Fuel Gas Hydrotreating -- -986 -- -- -- 

NOx Reductions from Decommissioning of the B-401 
Process Heater (Applicant Proposed Measure APM-1) 

-62.3 -- -- -- -- 

Proposed Project Net Emissions 37.1 -944.1 27.1 27.0 47.0 

Significance Threshold 54 - 82 54 54 

Exceeds Threshold? No -- No No No 

 
SOURCES: ERM, 2012; NOx reductions from decommissioning of the B-401 process heater are based on BAAQMD, 2012b. All 

calculations reviewed and confirmed by ESA. 
 

 

TABLE 4.1-8 
TOTAL PROJECT ANNUAL OPERATIONAL EMISSIONS WITH BOILER (tons per year) 

Source NOx SO2 PM10 PM25 ROG 

LPG Recovery Unit Boiler 3.7 7.6 4.6 4.6 3.3 

Fugitive Organic (Tanks & Piping) 0 0 0 0 4.6 

Locomotive Sources 10.2 <0.1 0.3 0.3 0.5 

Truck and Commuter Auto Trips <0.1 <0.1 <0.1 <0.1 <0.1 

Refinery Fuel Gas Hydrotreating  -- -180 -- -- -- 

NOx Reductions from Decommissioning of the B-401 
Process Heater (Applicant Proposed Measure APM-1) 

-10.8 -- -- -- -- 

Proposed Project Net Emissions 3.1 -172.4 4.8 4.8 8.4 

Significance Threshold 10 - 15 10 10 

Exceeds Threshold? No -- No No No 

 
SOURCES: ERM, 2012; NOx Reductions from decommissioning of the B-401 process heater are based on BAAQMD, 2012b. All 

calculations reviewed and confirmed by ESA. 
 

 

It should be noted that without implementation of APM-1 (see Project Description Section 3.8), 
emissions of NOx would exceed the BAAQMD daily and annual thresholds, which would represent 
a cumulatively considerable net increase of a criteria pollutant (ozone) precursor for which the 
Project region is non-attainment under both the NAAQS and CAAQS, and a potentially significant 
impact. As part of the Marine Terminal Offload Limit Revision Project permit recently issued by 
the BAAQMD, Phillips 66 completely offset the 33.2 tons per year (181.7 pounds per day) NOx 
emissions associated with the marine terminal project by committing to permanently shut down the 
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B-401 process heater (BAAQMD, 2012b). As described in Section 4.1.2.6, Project Baseline, the 
process heater three-year average baseline emissions associated with the project equal 44 tons per 
year (244 pounds per day). Therefore, after offsetting the marine terminal project, there are 
10.8 tons per year (62.3 pounds per day) of NOx offsets available to reduce NOx emissions per 
APM-1. With the implementation of APM-1, the proposed project would include application of the 
10.8 tons per year of NOx offsets, reducing the net annual increase in NOx emissions below the 
significance threshold, and resulting in less than significant impacts on NOx emissions. 

As discussed in Section 4.1.2.2, SO2 emissions are a precursor to the formation of PM2.5 in the 
atmosphere. The BAAQMD 2010 CAP recognizes this relationship and includes measures to 
control SO2 emissions because they are a precursor to ambient PM2.5 formation. Therefore, the 
Project-related SO2 reduction would decrease ambient PM2.5 concentrations, although the exact 
amount of that decrease cannot be quantified.  

Increased Use of SPP Option 

In lieu of installing a new steam boiler, increased operation of the existing SPP may be used as an 
option to generate the additional steam that would be required for the Project. Under this option, 
emissions associated with increased operation of the SPP would be lower than operation of the 
new steam boiler. Tables 4-1.9 and 4.1-10 summarize the daily and annual emissions, 
respectively, that would be associated with this option. As with the new boiler option, when 
accounting for the emission reductions that would be associated with implementation of APM-1, 
emissions of all pollutants would be less than the significance criteria and would result in a less 
than significant impact on a project-level and cumulative basis. 

TABLE 4.1-9 
TOTAL PROJECT DAILY OPERATIONAL EMISSIONS WITH INCREASED USE OF SPP 

(pounds per day) 

Source NOx SO2 PM10 PM25 ROG 

Increased Use of Steam Power Plant 18.4 0.63 8.0 8.0 8.6 

Fugitive Organic (Tanks & Piping)* 0 0 0 0 25.1 

Locomotive Sources 79.0 0.1 2.0 1.9 3.8 

Truck and Commuter Auto Trips <0.1 <0.1 <0.1 <0.1 <0.1 

Refinery Fuel Gas Hydrotreating -- -986 -- -- -- 

NOx Reductions from Decommissioning of the B-401 
Process Heater (Applicant Proposed Measure APM-1) 

-62.3** - - - - 

Proposed Project Net Emissions 35.1 -985.3 10.0 9.9 37.5 

Significance Threshold 54 - 82 54 54 

Exceeds Threshold? No -- No No No 
 
* Fugitive organic emissions include boiler-related emissions; therefore, the estimate is considered to be conservative for the increased 

use of the SPP option.  
** In addition to this NOx reduction, decommissioning of the B-401 Process Heater also results in offsets of SO2, PM10, PM2.5, and ROG; 

however, APM-1 only commits Phillips 66 to using the remaining unused NOx emissions reductions; therefore, this analysis does not 
account for the reductions that would be associated with the other pollutants. 

SOURCES: ERM, 2012; increased use of the SPP obtained from Phillips 66, 2014a; and NOx reductions from decommissioning of the B-
401 process heater are based on BAAQMD, 2012b. All calculations reviewed and confirmed by ESA. 
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TABLE 4.1-10 
TOTAL PROJECT ANNUAL OPERATIONAL EMISSIONS WITH INCREASED USE OF SPP  

(tons per year) 

Source NOx SO2 PM10 PM25 ROG 

Increased Use of Steam Power Plant 3.4 0.12 1.5 1.5 1.6 

Fugitive Organic (Tanks & Piping)* 0 0 0 0 4.6 

Locomotive Sources 10.2 <0.1 0.3 0.3 0.5 

Truck and Commuter Auto Trips <0.1 <0.1 <0.1 <0.1 <0.1 

Refinery Fuel Gas Hydrotreating -- -180 -- -- -- 

NOx Reductions from Decommissioning of the B-401 
Process Heater (Applicant Proposed Measure APM-1) 

-10.8** -- -- -- -- 

Proposed Project Net Emissions 2.8 -179.9 1.8 1.8 6.7 

Significance Threshold 10 - 15 10 10 

Exceeds Threshold? No -- No No No 

 
* Fugitive organic emissions include boiler-related emissions; therefore, the estimate is considered to be conservative for the increased 

use of the SPP option.  
** In addition to this NOx reduction, decommissioning of the B-401 Process Heater also results in offsets of SO2, PM10, PM2.5, and ROG; 

however, APM-1 only commits Phillips 66 to using the remaining unused NOx emissions reductions; therefore, this analysis does not 
account for the reductions that would be associated with the other pollutants. 

SOURCES: ERM, 2012; emissions from increased use of the SPP obtained from Phillips 66, 2014a; and NOx reductions from 
decommissioning of the B-401 process heater are based on BAAQMD, 2012b. All calculations reviewed and confirmed by ESA. 

 

 

Mitigation: None required. 

  

d) Expose sensitive receptors to substantial pollutant concentrations. 

Impact 4.1-3: The Project would expose sensitive receptors to emissions of Toxic Air 
Contaminants. (Less than Significant) 

Health Risks from Project Operation 

The stationary sources of TAC emissions include a propane recovery unit boiler and the 
connection point leaks in piping. Mobile-source TAC emissions would result from additional rail 
cars needed for propane/butane transport. A health risk assessment (HRA) was prepared to assess 
the potential risks and hazards that would be associated with project-related TAC emissions. 
Below is a description of the three-step HRA process used to assess potential public health risks 
from exposures to environmental contaminants from emission sources.  

1. A hazard identification is performed to determine the pollutants of concern and emissions 
of TACs are quantified. 

2. In the exposure assessment step, ground-level impacts resulting from the transport and 
dilution of these emissions through the atmosphere are assessed at locations of predicted 
exposure (or “receptors”) by air dispersion modeling, typically using, as with this health risk 
assessment, government-developed computer air dispersion models and local weather data. 
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3. Risk characterization, potential human doses of these compounds resulting from the 
atmospheric transport are calculated, typically using State-approved procedures, as were used 
here. Potential cancer and non-cancer health risks resulting from the calculated exposures are 
estimated using dose-response relationships developed from toxicological data. 

The procedures used in the HRA are consistent with the California Office of Environmental 
Health Hazard Assessment (OEHHA) guidance, Air Toxics Hot Spots Program Risk Assessment 
Guidelines: The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk 
Assessments (OEHHA, 2003), as referenced by the California Air Pollution Control Officers 
Association (CAPCOA) document, Health Risk Assessments for Proposed Land Use Projects 
(CAPCOA, 2009), for conducting health risk assessments for land use projects. The procedures 
are also consistent with BAAQMD’s recommended methods for modeling health risks and 
hazards (BAAQMD, 2012c). Further details on the HRA assumptions and process are provided in 
ERM’s modeling files prepared for the Project (ERM, 2014c). The HRA includes the 
incorporation of age sensitivity factors (ASFs) to estimate cancer risk calculations. Refer to 
Appendix B for the modeling results associated with the HRA. 

Of the 42 chemicals evaluated in the HRA, 17 were evaluated for cancer risk, 23 were evaluated for 
potential chronic non-cancer health effects, and 13 were evaluated for potential acute non-cancer 
health effects. Results of the HRA are presented below in Table 4.1-11. The cancer risk for the 
maximally exposed individual residence (MEIR) would be 1.7 per million and would occur at a 
residence at Rock Harbor Point south of the Refinery and adjacent to the railroad line. This MEIR is 
approximately 5,000 feet southwest of the Refinery’s southern boundary. Railroad locomotive 
emissions would make the largest contribution to the modeled cancer risk at the MEIR. The cancer 
risk for the maximally exposed individual worker (MEIW) would be 0.23 per million on San Pablo 
Avenue north of the Refinery. The source that would contribute the most to the modeled cancer risk 
at the MEIW would be the new steam boiler. Both cancer risk values are less than the significance 
threshold of 10 per million. The location of each MEIR and MEIW is shown in Figure 4.1-2. 

TABLE 4.1-11 
SUMMARY OF POTENTIAL HEALTH RISKS FROM OPERATIONAL EMISSIONS WITH NEW BOILER 

Type of Estimated Health Impact 

Cancer Risk 
(per million)1 

Chronic  
Hazard 
Index2 

Acute  
Hazard 
Index3 

PM2.5 
(µg/m3)4 

Maximum Exposed Individual Residence (MEIR)  1.7 0.023 0.022 0.042 

Maximum Exposed Individual Worker (MEIW) 0.23 0.018 0.047 N/A 

BAAQMD significance Threshold  10.0 1.0 1.0 0.3 

Exceeds Threshold? No No No No 

 
NOTES:  
1 MEIR for cancer risk located at Rock Harbor Point (south of Refinery) at UTM 563,673E, 4,209,706N. MEIW for cancer risk located at 

San Pablo Avenue, north of Refinery at UTM 565,104E, 4,211,297N. 
2 MEIR for chronic hazard index located at the Tormey community, at UTM 566,104E, 4,211,597N. MEIW for chronic hazard located at 

San Pablo Avenue, north of Refinery at UTM 565,913E, 4,211,486N. 
3 MEIR for acute hazard index located at the Tormey community, at UTM 566,173E, 4,211,486N. MEIW for acute hazard located at the 

NuWest facility (tank farm north of refinery) at 566,304E, 4,211,197N.  
4 MEIR for PM2.5 located at the Tormey community at UTM 566,093E, 4,211,566N.  
 
SOURCE: Phillips 66, 2014b; ERM, 2014a, ERM, 2014c. All modeling results and health risk calculations reviewed and confirmed by ESA. 
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Figure 4.1-2 

 Maximum Exposed Receptors with New Boiler Option 
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The TAC that would contribute the most to the modeled MEIR cancer risk would be diesel 
particulate matter from the locomotive exhaust. The TACs that would contribute the most to the 
modeled MEIW cancer risk are arsenic and benzo(a)pyrene. Both arsenic and benzo(a)pyrene 
would be emitted by the boiler.  

The maximum chronic hazard index is 0.023 at the MEIR, which is located in the Tormey 
community. The maximum chronic hazard index at the MEIW equals 0.018 and is located on 
San Pablo Avenue, north of the Refinery. Both values are less than the chronic health index 
threshold of 1.0. 

The maximum acute hazard index would be 0.022 at the MEIR (Tormey community) and 
0.047 at the MEIW (NuStar tank farm north of refinery). Both values are less than the acute 
hazard index significance threshold of 1.0. The maximum estimated PM2.5 concentration that 
would result from the project is 0.042 µg/m3 at the MEIR. This impact would occur near 
residences in the Tormey community located between San Pablo Avenue and Old County Road. 
The primary contributor to PM2.5 concentrations would be the proposed natural gas fired steam 
boiler. This PM2.5 concentration is less than the significance threshold of 0.3 µg/m3. 

Increased Use of SPP Option 

A separate modeling analysis was conducted to estimate health risks and PM2.5 concentrations 
that would be associated with increased use of the SPP in lieu of a new boiler. Table 4.1-12 
shows the results of this analysis. 

TABLE 4.1-12 
SUMMARY OF POTENTIAL HEALTH RISKS  

FROM OPERATIONAL EMISSIONS WITH INCREASED USE OF SPP 

Type of Estimated Health Impact 

Cancer Risk
(per 

million)1 

Chronic  
Hazard 
Index2 

Acute  
Hazard 
Index3 

PM2.5 
(µg/m3)4 

Maximum Exposed Individual Residence (MEIR) 1.7 0.0006 0.0136 0.004 

Maximum Exposed Individual Worker (MEIW) 0.23 0.00075 0.038 N/A 

BAAQMD significance Threshold  10.0 1.0 1.0 0.3 

Exceed Threshold? No No No No 

 
NOTES:  
1 MEIR for cancer located at Rock Harbor Point (south of Refinery) at UTM 563,673E, 4,209,686N. MEIW for cancer risk located at San 

Pablo Avenue, south of Refinery at UTM 564,104E, 4,210,297N. 
2 MEIR for chronic hazard index located at the Rock Harbor Point (south of Refinery) at UTM 563,673E, 4,209,706N. MEIW for chronic 

hazard located at the NuWest facility (tank farm north of Refinery) at UTM 566,104E, 4,211,197N. 
3 MEIR for acute hazard index located at the Tormey community, at UTM 566,173E, 4,211,586N. MEIW for acute hazard located at the 

NuWest facility (tank farm north of Refinery) at UTM 566,304E, 4,211,197N.  
4  MEIR for PM2.5 located at the Tormey community at UTM 566,093E, 4,211,586N.  
SOURCE: Phillips 66, 2014b; ERM, 2014a, ERM, 2014c. All modeling results and health risk calculations reviewed and confirmed by ESA. 
 

 

The cancer risk for the MEIR would be 1.7 per million and would occur at a residence on Rock 
Harbor Point south of the Refinery and adjacent to the railroad line. The cancer risk for the MEIW 
would be 0.23 per million on San Pablo Avenue south of the Refinery. Both cancer risk values are 
less than the BAAQMD’s cancer risk significance threshold of 10 per million. 
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The chronic hazard index at the MEIR is predicted to be 0.0006 near Rock Harbor Point. The 
chronic hazard index for the MEIW would be 0.00075 and would occur at NuStar, a tank farm north 
of the Refinery. Both values are less than the chronic hazard index significance threshold of 1.0.The 
maximum acute hazard index would be 0.0136 at the MEIR (Tormey community) and 0.038 at 
the MEIW (NuStar tank farm north of Refinery). Both values are less than the acute hazard index 
significance threshold of 1.0. Figure 4.1-3 shows the location of the MEIRs and MEIWs in 
relation to the emission sources. 

As Table 4.1-12 shows, the increased operation of the SPP option would increase PM2.5 
concentrations at the MEIR by 0.004 µg/m3. The maximum PM2.5 concentrations would occur at 
residences in the Tormey neighborhood. This PM2.5 concentration is substantially less than 
BAAQMD’s significance threshold of 0.03 µg/m3. 

Health Risks from Project Construction - New Boiler Option 

Construction-related activities could result in the generation of TACs, specifically diesel 
particulate matter (DPM), from on-road haul trucks and off-road equipment exhaust emissions. 
Due to the variable nature of construction activity, the generation of TAC emissions in most cases 
is temporary, especially considering the short amount of time such equipment is typically within a 
distance that would result in the exposure of sensitive receptors to substantial concentrations. 
Concentrations of mobile-source DPM emissions are typically reduced by 70% at a distance of 
approximately 500 feet (CARB, 2005).  

A quantitative health risk assessment of the TACs from Project construction was not performed, 
as the construction activities associated with the Project would be located well over 1,000 feet 
from the nearest sensitive receptor. BAAQMD’s methodology for assessing health risks and 
hazards from construction has included Screening Tables for Air Toxics Evaluation During 
Construction (BAAQMD, 2010a), which present a screening approach to conduct initial 
evaluations of potential health risks from exposure to TACs, such as DPM generated during 
construction activities. As noted above, this screening criterion is based on the BAAQMD CEQA 
Guidelines that were adopted in June 2010 and updated in May 2011 (BAAQMD, 2011).  

The screening tables provide the minimum offset distance required between the fence line of a 
construction site and a nearby sensitive receptor to ensure that cancer and non-cancer risks 
associated with a project are less than significant per the BAAQMD’s significance thresholds. 
The minimum offset distance is based on the type (residential, commercial, or industrial) and the 
size of the project (square footage or acreage of construction). 

These screening tables were used to evaluate the health risks of TAC emissions from construction 
of the Project. The construction of the proposed Project would cover an area of approximately 
2.6 acres, requiring a minimum offset distance 100 meters (328 feet) for an industrial project. 
This construction area is a part of the existing Refinery and is surrounded by other areas of the 
Refinery. The nearest sensitive and residential receptors are located approximately 2,300 feet 
from the proposed construction area. Therefore, the impact would be less than significant.  
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Figure 4.1-3 

Maximum Exposed Receptors with Increased Use of Steam Power Plant 
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Based on a request from the BAAQMD, additional construction mitigation has been included in 
Mitigation Measure 4.1-1 that requires the use of Tier 3 equipment for all construction equipment 
of more than 50 horsepower that would be used for 40 or more total hours during construction 
(BAAQMD, 2014f). Therefore, even though this impact does not require mitigation to be reduced 
to a less than significant level, implementation of Mitigation Measure 4.1-1 would further reduce 
the health risks associated with the Project’s construction.  

Increased Use of SPP Option 

Construction-related health risks associated with the increased use of the SPP would be less than 
those associated with the new boiler option. Increased use of the SPP would not require 
installation of a new boiler and the construction emissions associated with that installation. Since 
the health risks associated with the new boiler option would be less than significant with 
mitigation, the health risks associated with the SPP option would also be less than significant 
with implementation of Mitigation Measure 4.1-1.  

Mitigation: None required. 

  

4.1.6 Cumulative Impacts 
According to BAAQMD, no single project is sufficient in size, by itself, to result in nonattainment 
of ambient air quality standards. Instead, a project’s individual emissions contribute to existing 
cumulatively significant adverse air quality impacts. Consequently, for assessment of cumulative 
regional pollutant impacts, the County relies on BAAQMD’s methodologies for assessing whether a 
project would have a cumulatively considerable contribution. According to the BAAQMD 
Justification Report, if a project exceeds the identified significance thresholds, either before or after 
implementation of mitigation measures, its emissions would be cumulatively considerable, resulting 
in significant adverse air quality impacts to the region’s existing adverse cumulative air quality 
conditions (BAAQMD, 2009b). Alternatively, if a project does not exceed the identified 
significance thresholds, then the project would not be considered cumulatively considerable and 
would result in a less than significant regional air quality impact. 

Cumulative Operational and Construction Criteria Pollutant 
Emissions 

BAAQMD guidelines state that its project-level significance thresholds also represent the levels 
at which a project’s individual emissions of criteria pollutants would result in a cumulatively 
considerable contribution to the San Francisco Bay Area Air Basin’s existing air quality 
conditions (BAAQMD, 2011). As described in Table 4.1-6, construction exhaust emissions 
would be less than the BAAQMD significance thresholds. In addition, implementation of 
Mitigation Measure 4.1-1would ensure that the Project’s construction-related fugitive dust and 
diesel exhaust emissions would result in a less than significant impact. Similarly, with 
implementation of Applicant Proposed Measure APM-1, the proposed Project’s operational 
emissions would be less than BAAQMD’s project level operational significance thresholds. 
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These conclusions apply to both the New Boiler Option and the Increased Use of the SPP Option. 
Consequently, with Mitigation Measure 4.1-1 for construction and Applicant Proposed Measure 
APM-1 for operation, the Project would result in less than significant cumulative criteria pollutant 
regional emissions during both construction and operation.  

Cumulative Operational Health Risks 

This analysis uses the cumulative health risk thresholds developed by the BAAQMD. The 
methodology used for the cumulative health risk analysis was developed based on the BAAQMD 
general CEQA Guidelines and specific guidance from BAAQMD staff (BAAQMD, 2012a; 
BAAQMD, 2014e; BAAQMD, 2014f; BAAQMD, 2014g). A cumulative health risk is considered 
significant when any of the following criteria is exceeded:  

 A cancer risk exceeding 100 per million from the project plus all other cumulative projects 
in the vicinity; 

 A chronic health hazard index exceeding 10 from the project plus all other cumulative 
projects in the vicinity; and 

 A PM2.5 concentration exceeding 0.8 µg/m3 from the project plus all other cumulative 
projects in the vicinity. 

Cumulative Operation PM2.5 Risks 

Table 4.1-13 shows the individual PM2.5 concentrations from the Project with the boiler or with 
increased use of the SPP (without new boiler), plus all other cumulative sources in the vicinity that 
currently contribute to cumulative PM2.5 concentrations or that will contribute to cumulative PM2.5 
concentrations in the future.  

The sources included in the cumulative assessment include all existing and proposed Refinery 
emission sources plus other stationary and mobile sources within 2,500 feet of the MEIR. Although 
BAAQMD generally recommends that cumulative assessments be limited to sources within 1,000 
feet of the MEIR (BAAQMD, 2012c), BAAQMD’s modeling guidance states that for large, 
complex sources such as refineries, a larger radius may be appropriate, but the specifics of that 
radius should be determined on a case-by-case basis. BAAQMD does not provide any additional 
direction on what radius to use for refineries. Since the Project is considered part of a complex 
source, Contra Costa County has opted to use a 2,500-foot radius for this evaluation, which is two 
and one-half times larger than recommended by BAAQMD for typical sources. This radius is based 
partly on discussions with BAAQMD on ways to estimate health risks and PM2.5 contributions of 
Interstate-80 emissions on the Tormey community, which is approximately 2,500 feet from the 
freeway (BAAQMD, 2014f).  

As Table 4.1-13 demonstrates, the cumulative sources emissions combined with the new boiler 
option or the increased use of the SPP option would result in cumulative PM2.5 concentrations that 
would be less than the cumulative threshold of 0.8 µg/m3. Additional details on the sources that 
contribute to cumulative PM2.5 concentrations are described in Appendix B. 
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TABLE 4.1-13 
SUMMARY OF INDIVIDUAL PM2.5 CONCENTRATIONS  

FROM SOURCES CONTRIBUTING TO CUMULATIVE PM2.5 IMPACTS 

Emission Source Type Facility 

Annual PM2.5 
Concentration 

with New Boiler 
(µg/m3) 

Annual PM2.5 
Concentration 
With Increased 

Use of SPP (µg/m3) 

Project Specific 
(Stationary and Railroad 
Sources) 

Phillips 66 Propane Recovery Project1 0.042 0.004 

Stationary Sources Existing Phillips 66 Refinery (ID# 16)2 0.473 0.473 

Stationary Source Air Liquide Hydrogen Plant (ID# 17419)3 0.050 0.050 

Stationary Sources NuStar Terminal (ID# 581 at 328 feet)4 0.038 0.038 

Stationary Sources Selby Lift Station (ID# 16561)5 0.001 0.001 

Stationary Sources East Bay Municipal Utility District (ID# 13730)5 0.003 0.003 

Stationary Sources Sierra Process Systems Inc. (ID# 11973)5 0.010 0.010 

Transportation-Related Interstate 80 (at 2,500 feet)6 0.069 0.069 

Transportation-Related Rail Line (at 1,000 feet)7 0.012 0.012 

Transportation-Related Phillips 66 Marine Terminal II8 0.012 0.012 

Transportation-Related Phillips 66 Marine Terminal III8 0.029 0.029 

Total   0.739 0.701 

BAAQMD Significance Threshold 0.8 0.8 

Exceed Threshold? No No 

 
1 Maximum annual residential PM2.5 concentration resulting from the Project would occur at a residence in the community of Tormey and 

include emissions from the new boiler option and the increased use of the SPP option, plus emissions from the railroad for both options 
(Phillips 66, 2014a; ERM, 2014a). 

2 Represents the maximum annual PM2.5 concentration from existing Refinery operations occurring at the same receptor identified as 
having the maximum annual PM2.5 concentration from the Project. The PM2.5 sources and source emission rates included in the existing 
Refinery AERMOD modeling analysis were reviewed by the BAAQMD (BAAQMD, 2014g). 

3 Represents the maximum annual PM2.5 concentration from existing Air Liquide hydrogen plant operations occurring at the same receptor 
identified as having the maximum annual PM2.5 concentration from the Project. The Air Liquide PM2.5 concentrations were estimated 
using AERMOD modeling because the BAAQMD GoogleEarth stationary source analysis tool contains no PM2.5 concentrations for the 
Air Liquide plant. The Air Liquide modeling results are included in Appendix B (ERM, 2014b). 

4 The NuStar terminal includes a tank farm with two backup diesel generators. Based on information provided by BAAQMD, the two 
backup diesel generators were the only two NuStar emission sources that contribute to the PM2.5 concentrations within BAAQMD’s 
Google Earth stationary source screening tool (BAAQMD, 2014d). Consequently, NuStar’s maximum annual PM2.5 concentration 
included in BAAQMD’s stationary source screening tool was adjusted using BAAQMD’s Diesel Internal Combustion Engine Distance 
Multiplier Tool (BAAQMD, 2012f). See Appendix B for additional information on this adjustment. 

5 This analysis uses the PM2.5 annual concentrations included in BAAQMD’s Google Earth stationary source screening tool for the Selby 
Lift Station, the East Bay Municipal Utility District, and Sierra Process Systems emission sources (BAAQMD, 2012d).  

6 BAAQMD’s highway screening tool only shows PM2.5 concentrations out to 1,000 feet, whereas the maximum impacted receptor is 
located 2,500 feet from I-80 (BAAQMD, 2012e). Based on discussions with BAAQMD, a power curve was fitted to BAAQMD’s highway 
concentrations as a function of distance (BAAQMD, 2014f). That curve was used to estimate PM2.5 concentrations from I-80 at 2,500 
feet. See Appendix B for additional information on this adjustment. 

7 BAAQMD’s rail line screening tool was used to estimate PM2.5 concentrations at 1,000 feet (BAAQMD, 2014h). The maximum residential 
PM2.5 concentration resulting from the Project is slightly farther than 1,000 feet. 

8 BAAQMD conducted a health risk assessment for the Marine Terminal Project as part of the CEQA Negative Declaration, but did not 
include PM2.5 in that evaluation. The maximum PM2.5 concentration estimated for the Marine Terminal Project at the Propane Recovery 
Project’s maximum impacted receptor was estimated by first identifying the Marine Terminal Project’s modeled cancer risk at that 
receptor. Based on the health risk assessment conducted for the Marine Terminal Project (BAAQMD, 2012b), that risk was estimated to 
equal 3.59E-6 or 3.59 per million, which was then divided by the OEHHA unit risk factor of 3.0E-4 to obtain a PM2.5 concentration of 
0.012 µg/m3. The Phase III PM2.5 concentration at the Project’s maximum impacted receptor was estimated by multiplying the Phase II 
PM2.5 concentration by the ratio of Phase III throughput to Phase II throughput (49 kbbl/day to 20.5 kbbl/day). See Appendix B for 
additional information on this adjustment. 

 
SOURCES: (Phillips 66, 2014a; ERM, 2014a; ERM, 2014b; BAAQMD, 2014g; BAAQMD, 2014d; BAAQMD, 2012f; BAAQMD, 2012d; 

BAAQMD, 2012e; BAAQMD, 2014h; BAAQMD, 2012b). 
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The cumulative list of projects shown in Table 4.1-13 is based on information contained in 
BAAQMD’s Google Earth’s stationary source, highway and rail screening analysis tools, in recent 
environmental review documents, and on guidance provided by BAAQMD staff. The cumulative 
list of projects also includes proposals by Phillips 66 to expand the volume of ships at the adjacent 
marine terminal as identified in an initial study prepared by BAAQMD (2012b).  

Selection of cumulative projects was also based on the location of sources in relation to the MEIR, 
which for PM2.5 is located in the community of Tormey. One of the sources included in 
BAAQMD’s Google Earth database – Carquinez Rock and Recycle – has been closed and, 
consequently, is not included in this cumulative analysis (BAAQMD, 2014d). Two sources - Global 
Sulfur Systems, Inc. (ID# 5954) and Crockett Cogeneration (ID# 13937) – in the Project vicinity 
are not listed in the table because BAAQMD’s screening tool lists a PM2.5 concentration of 0.000 
for each of those sources. Two Rodeo Sanitary District sources (#14614 and #5731) that are in 
BAAQMD’s database and that have a combined PM2.5 concentration of 0.037 µg/m3 were omitted 
from this analysis because they are located more than 2,500 feet from the PM2.5 MEIR. However, 
even with their inclusion, the cumulative total PM2.5 concentration would be 0.0776 µg/m3, which is 
less than BAAQMD’s cumulative threshold.  

Cumulative Operational Carcinogenic Health Risks and Chronic Hazard Indices 

Table 4.1-14 summarizes the cumulative carcinogenic health risk, and chronic hazard index from 
the proposed Project as well as other cumulative projects in the vicinity. The BAAQMD does not 
recommend that cumulative acute risks be evaluated.  

To assess health effects of the Refinery, the following sources were used: the 2003 HRA conducted 
for the Refinery (ENSR, 2003); two proposed expansions of Phillips 66’s marine terminal; the 
Clean Fuels Expansion Project HRA; and six additional groups of emission sources that BAAQMD 
requested to be included in this cumulative assessment. In addition, this cumulative analysis 
includes sources contained in BAAQMD’s Google Earth stationary source, highway, and rail 
screening Google databases (BAAQMD, 2012d; BAAQMD, 2012e; BAAQMD, 2014h).  

BAAQMD’s health risk modeling guidance reflects the California Office of Environmental Health 
Hazard Assessment’s (OEHHA) revised health risk assessment guidelines (OEHHA, 2009). 
OEHHA’s guidelines provide updated calculation procedures used to consider the increased 
susceptibility of infants and children to carcinogens, as compared to adults. For estimating cancer 
risk at residential receptors, age sensitivity factors (ASFs) are used to develop a cancer risk 
adjustment factor (CRAF) of 1.7 (BAAQMD, 2012c).  

Of the sources included in the cumulative analysis, those included in BAAQMD’s Google Earth 
databases already account for the age sensitivity factors and resulting CRAF required to estimate 
cancer risk (BAAQMD, 2014f). For the remaining sources – the 2003 HRA conducted for the 
refinery, the two proposed expansions of Phillips 66’s marine terminal, the Clean Fuels Expansion 
Project HRA, and the six additional groups of emissions sources that BAAQMD requested be 
included in this cumulative assessment – the health risks accounted for ASFs through the use of the 
CRAF.  
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TABLE 4.1-14 
SUMMARY OF INDIVIDUAL CANCER RISK AND CHRONIC HAZARDS  

FROM PROJECTS CONTRIBUTING TO CUMULATIVE IMPACTS 

Emission Source Type Emission Source 

With New Boiler 
With Increased Use 

of SPP 

Cancer 
Risk (per 
million) 

Chronic 
Hazard 
Index 

Cancer 
Risk (per 
million) 

Chronic 
Hazard 
Index 

Project Specific (Stationary, 
Fugitive, and Locomotive) 

PRP MEIR1,2  1.7 0.023 1.7 0.0006 

Existing Refinery Stationary and 
Area Sources 

Existing Phillips 66 
Refinery (ID# 16)3 

5.950 0.077 5.950 0.077 

Existing Refinery Stationary and 
Area Sources  

Additional Six Phillips 66 
Refinery Sources4 

0.000 0.003 0.000 0.000 

Existing Refinery Stationary 
Sources  

Clean Fuels Expansion5 2.465 0.008 2.465 0.008 

Stationary Sources 
Air Liquide Hydrogen Plant 
(ID# 17419)6 

N/A 0.000 N/A N/A 

Stationary Sources (Tank Farm 
northeast of Refinery) 

NuStar Terminal (ID# 
581)6 

N/A 0.040 N/A N/A 

Stationary Sources (northeast of 
Refinery near tank farm) 

Selby Lift Station (ID# 
16561)6 

N/A 0.002 N/A N/A 

Stationary Sources (northeast of 
Refinery) 

East Bay Municipal Utility 
District (ID# 13730)6 

N/A 0.005 N/A N/A 

Stationary Sources (northeast of 
Refinery) 

Sierra Process Systems 
Inc. (ID# 11973)6 

N/A 0.000 N/A N/A 

Stationary Sources (gas station 
south of Refinery) 

Rodeo 76 (ID# G11841)7 0.084 N/A 0.084 0.000 

Stationary Source (south of 
Refinery) 

Autocraft (ID# 9386)7 0.000 N/A 0.000 0.000 

Stationary Source (south of 
Refinery) 

Bio Rad (ID #1555)7 11.780 N/A 11.780 0.077 

Stationary Source (south of refinery) 
Rodeo Hercules Fire 
District (ID# 13998)7 

0.904 N/A 0.904 0.000 

Transportation-Related 
Highway 80 (at 1,000 
feet)8 

N/A N/A N/A 0.009 

Transportation-Related Rail Line (at 128 feet)9 36.680 0.013 36.680 0.002 

Transportation-Related Marine Terminal II10 0.430 0.001 0.430 0.001 

Transportation-Related Marine Terminal III10 1.040 0.002 1.040 0.002 

  Total 61.033 0.174 61.033 0.177 

  

BAAQMD Significance 

Threshold 100 10 100 10 

  Exceed Threshold?  No No No No 

 
NOTES:  
1 

Maximum residential cancer risk for the new boiler scenario occurs at a residence in the Rock Harbor neighborhood south of the Refinery (UTM 

563,673E, 4,209,706N) while the maximum chronic hazard index occurs in the Tormey community north of the Refinery (UTM 566,104E, 

4,211,297 N). (Phillips 66, 2014a; ERM, 2014c). 
2 Maximum residential chronic hazard index for the increased use of the SPP scenario occurs at a residence in the Rock Harbor neighborhood (UTM 

563,673E, 4,209,706N), while the maximum residential chronic hazard index for the new boiler scenario occurs at a residence in the Tormey 
neighborhood (UTM 566,104E, 4,211,597N). (Phillips 66, 2014a; ERM, 2014c) 

3  Maximum existing Phillips 66 Refinery cancer risk and chronic HI based previously prepared HRA (ENSR, 2003). Since this HRA was 
prepared in 2003, it does not represent changes at the Refinery that have been made since 2003. Those changes include the Clean 
Fuels Expansion Project and expansion of Phillips’ Marine Terminal. In addition, BAAQMD has requested that six additional sources be 
modeled. Each of these changes that occurred since 2003 have been addressed and are described in the following footnotes. 
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TABLE 4.1-14 (Continued) 
SUMMARY OF INDIVIDUAL CANCER RISK AND CHRONIC HAZARDS  

FROM PROJECTS CONTRIBUTING TO CUMULATIVE IMPACTS 
 

4 BAAQMD requested that several additional sources at the Refinery be modeled to determine how they would affect health risks at the 
MEIR. These sources include two flares, fugitive emissions and thermal oxidizer emissions from the wastewater treatment plant, solvent 
cleaners, process drains, a process skimmer, and several cooling towers. Of these sources, the solvent cleaners were not included in 
this analysis because review of these cleaners indicated that the materials used have no TAC emissions. The modeling results for these 
sources indicate an insignificant cancer risk would occur at the Rock Harbor Point location. 

5  The modeling results for the Clean Fuels expansion project were obtained from the DEIR (Contra Costa County Community 
Development Department, 2006). The modeling results include impacts from the Air Liquide Hydrogen Plant (ERM, 2014b).  

6  Modeling for the Clean Fuels Expansion Project (described above in footnote 5) included the Air Liquide Hydrogen Plant impacts. 
7  Several stationary sources within BAAQMD’s Google Earth stationary source screening analysis tool were located within 2,500 feet of 

the Rock Harbor Point maximum cancer MEIR for the with and without boiler scenarios and for the chronic MEIR for the increased use 
of the SPP scenario (BAAQMD, 2012d). The chronic health risks for each of these sources are shown. 

8  Interstate 80 is located within 2,500 feet of the Tormey facility. Consequently, the chronic HI for I-80 at 1,000 feet obtained from 
BAAQMD’s database was used for the within boiler option (BAAQMD, 2012g). I-80 is located more than 2,500 feet from the Rock Harbor 
Point MEIR and therefore was not included in the cumulative cancer analysis. 

9 BAAQMD’s rail line screening tool was used to estimate health risks at 128 feet by using BAAQMD’s cancer risk and chronic HI at 100 feet 
for the without boiler scenario and for the with boiler cancer risk scenario (BAAQMD, 2014h) For the Tormey with boiler chronic health risk 
estimate, BAAMQD’s 1,000 foot estimate was used.  

10 BAAQMD conducted a health risk assessment to support the Initial Study it prepared for the Marine Terminal Project as part of the CEQA 
Negative Declaration. The maximum cancer risk equals 7.2 in a million for the MEIR, which was at Mare Island. Based on the Marine 
Terminal Project’s modeling files, the maximum cancer risk was 0.43 per million at the Rock Harbor MEIR. In addition, the maximum chronic 
risk was negligible at Rock Harbor and was 0.001 at the Tormey facility (for the with boiler option). The Phase III cancer risk at the Rock 
Harbor Point MEIR was estimated by multiplying the Phase II cancer risk and chronic HI by the ratio of Phase III throughput to Phase II 
throughput (49 kbbl/day to 20.5 kbbl/day) (BAAQMD, 2012b). 

 
SOURCES: (Phillips 66, 2014a; ERM, 2014c; ENSR, 2003; Contra Costa County Community Development Department, 2006; ERM, 

2014b; BAAQMD, 2012d; BAAQMD 2012g; BAAQMD, 2014h; BAAQMD, 2012b). 
 

 

As described in more detail previously within the discussion of cumulative operation PM2.5 risks, 
these sources included in the cumulative assessment include all existing and proposed Refinery 
emission sources plus other stationary and mobile sources within 2,500 feet of the MEIR. 
Cumulative risks for the new boiler option and the increased use of SPP option are shown in 
Table 4.1-14. The Project MEIR for the “with boiler” and “increased use of SPP” cancer risk 
scenarios would occur at a residence on Rock Harbor Point, which is located approximately 
5,000 feet southwest of the Refinery. The primary source of cancer risk is locomotive emissions 
from the Project-related increase in train travel. Contributions from other Refinery and non-
Refinery sources (within 2,500 feet) are also shown in Table 4.1-14. The sources included in the 
cumulative assessment include all existing and proposed Refinery emission sources plus other 
stationary and mobile sources within 2,500 feet of the MEIR. The total cumulative cancer risk for 
the new boiler option scenario as well as the increased use of SPP option scenario are less than the 
BAAQMD’s 100 per million cumulative cancer risk threshold.  

The MEIR for the increased use of SPP chronic risk scenario occurs at a Rock Harbor Point 
residence located approximately 5,000 feet southwest of the Refinery. The MEIR for the with boiler 
chronic risk scenario occurs at a residence in the Tormey community located approximately 1,500 
feet north of the Refinery. As with the cumulative cancer risk analysis, the cumulative chronic 
health risk analysis includes all known stationary, highway, and rail sources posing a potential chronic 
health risk that are located within 2,500 feet of the new boiler and increased use of SPP chronic risk 
MEIRs, plus the existing and proposed Refinery sources. The total cumulative chronic risk for both of 
the Project options are less than the BAAQMD’s chronic hazard index cumulative threshold of 10. 
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The total cumulative cancer and chronic health risks for both the “with new boiler” and “increased 
use of SPP” scenarios would be less than BAAQMD’s cumulative health risk significance 
thresholds. Consequently, cumulative health risks would be less than significant. 

Cumulative Construction Health Risks 

As discussed previously, both the New Boiler Option and the Increased Use of SPP Option would 
result in less than significant construction health risks. This conclusion has been reached because 
construction activities would occur for a relatively short-time period (approximately 18 months) 
and would be located more than 2,000 feet from the closest sensitive receptors. In addition, less 
than significant cumulative health risks from proposed Project construction would be further 
reduced through implementation of Mitigation Measure 4.1-1, which would require the use of 
low-emitting Tier 3 equipment (or Tier 2 equipment with approved particulate filters). For these 
reasons, construction of either option would also result in less than significant cumulative health 
risks. 



4. Environmental Setting, Impacts, and Mitigation 
 

Phillips 66 Propane Recovery Project 4.2-1 October 2014 
Recirculated Draft Environmental Impact Report 

4.2 Biological Resources 

4.2.1 Introduction 
This section assesses the potential for the proposed Project to result in significant adverse 
environmental impacts to biological resources. The analysis first defines the range of biological 
resources potentially exposed to effects. It then identifies the proposed Project components that 
may have measurable impacts on these resources following the standards of “reasonableness” 
established by the California Environmental Quality Act (CEQA) Guidelines Section 15151. 
Finally, it evaluates the impacts to determine if they breach the stated criteria for significance 
and, if so, whether they can be mitigated to less than significant levels. 

4.2.2 Setting 

4.2.2.1 Regional Setting 

The Phillips 66 Refinery (Refinery) is located just north of the community of Rodeo in an 
unincorporated area of northwestern Contra Costa County (see Figure 3-1, Site Location Map). 
The western limit of the parcel owned by Phillips 66 borders San Pablo Bay at Davis Point, where 
the bay narrows at the entrance of Carquinez Strait. From the bay, the parcel extends inland to the 
east, rising to about 300 feet in elevation towards its eastern edge. Generally, the parcel is 
bordered by, and partially includes, hills to the north and east. The southwestern portion of the 
site occurs on more gradually sloping hills and relatively level areas that continue south into the 
Rodeo area.  

The Refinery is located in the Bay Area-Delta Bioregion (as defined by the State’s Natural 
Communities Conservation Program). This bioregion is comprised of a variety of natural 
communities that range from salt marshes to chaparral to oak woodlands. A natural community is 
an assemblage of plants and animals, their physical environment, and the natural processes that 
affect them. Such communities are often referred to as habitats or habitat types. Habitats within or 
adjacent to the Phillips 66 parcel are described in the following section. 

4.2.2.2 Project Setting 

The Phillips 66 parcel covers approximately 1,100 acres, including an approximately 495 acre 
highly developed Refinery complex containing Refinery operations with adjacent undeveloped 
buffer areas constituting most of the remaining acreage. The parcel is bisected by the north-south 
running Interstate 80 (I-80), with most of the developed Refinery being west of I-80 and most of 
the undeveloped area being upland habitat to the east of I-80 (this can be seen on the aerial base 
of Figure 3-2, Aerial of Facility). The portion of the parcel west of I-80 is bordered to the north 
by the Shore (previously NuStar) Terminal, to the east by I-80, to the south by the Bayo Vista 
residential area, and to the west by San Pablo Bay. The portion of the parcel east of I-80 is 
bordered to the north by Cañada del Cierbo, an intermittent stream, to the east and south by 
mostly undeveloped agricultural land, and to the west by I-80. The proposed Project would be 
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confined to the developed Refinery west of I-80 (see Figure 3-3, Locations of Site Modifications). 
This analysis addresses the setting of the proposed Project at three levels:  

 Refinery Complex (RC). The entire area of developed Refinery and the habitats contained 
therein. The proposed Project Area, as defined below, is entirely included within the 
Refinery Complex. 

 Proposed Project Area (PA). The sites of Project components and the adjacent areas. The 
proposed Project Area occupies approximately 3 acres at three primary locations. This 
includes the central area of the Refinery next to existing hydrocracker (Unit 240), near the 
north shoreline of the Refinery in an empty plot space adjacent to Tank 78, and near the 
west shoreline of the Refinery adjacent to the existing rail loading facility.  

 Refinery Complex Vicinity (RCV). Areas adjacent to and excluding the Refinery. The 
Refinery Complex Vicinity principally includes San Pablo Bay adjacent to the Refinery, 
coastal salt marsh at the edge of San Pablo Bay in the vicinity of the Refinery, and the 
undeveloped buffer areas surrounding the Refinery.  

Detailed biological surveys and analyses of the Refinery and Refinery Complex Vicinity were 
conducted and reported in Section 7.1, Vegetation and Wildlife, of Draft Environmental Impact 
Report for the Unocal Corporation, Reformulated Gasoline Project (herein referred to as the 
1994 evaluation [Contra Costa County, 1994]). A major focus of these surveys was to search for 
habitats useful to, or occupied by, special-status plant and animal species. Associated wildlife and 
botanical surveys conducted on December 17, 1993 included detailed examination and mapping 
of wetland and open water (lacustrine) habitats within the Refinery. In addition, the 1993 surveys 
included ground-truthing of an aerial photograph-derived vegetation map of the entire parcel 
(RCV) and an analysis of the potential for special-status species to occur in these habitats.  

Environmental Science Associates’ (ESA) staff biologists conducted additional field surveys on 
January 9, 2003, in support of the ConocoPhillips ULSD/Strategic Modernization Project Draft 
EIR (herein referred to as the 2003 evaluation [Contra Costa County, 2003]) and on March 19, 
2006, in support of the ConocoPhillips Rodeo Refinery Clean Fuels Expansion Project Draft EIR 
(herein referred to as the 2006 evaluation [Contra Costa County, 2006]). The focus of these 
surveys was the locations of project components under analysis at the time (all within the above-
defined RC). In addition, the entire RCV was viewed from several vantage points off I-80 and 
San Pablo Avenue and the accuracy of the 1994 evaluation vegetation map was assessed in 
respect to 2003 and 2006 conditions. Besides a few exceptions, noted in the 2006 evaluation, 
conditions of the Refinery and existing habitats had not substantially changed since the 1994 
evaluation. 

For the purposes of evaluation of the proposed Project, an ESA staff biologist examined high 
resolution 1994, 2003, 2006, and 2012 aerial photographs of the Refinery and examined the 
proposed Project Area. As with the 2003 and 2006 evaluations, the conditions of the Refinery and 
existing habitats have not substantially changed since the 1994 evaluation. Differences noted are 
primarily those associated with the removal and/or addition of storage tanks and the conversion of 
disturbed ruderal vegetation (non-native weedy vegetation) and non-native grassland to hardscape. 
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The 1994 evaluation identified seven plant communities and wildlife habitat types as occurring 
within the RC and RCV. The past and present ESA evaluations generally concurred with this 
finding. Habitat terms in the following analysis differ slightly from the 1994 evaluation, reflecting 
updates in the classification systems used in the evaluation. Terms presented here are derived from 
the California Wildlife Habitat Relations System (CWHR) (California Department of Fish and 
Game1 [CDFG], 2008) and the List of Vegetation Alliances and Associations (CDFG, 2010). 

Habitats in the Refinery Complex 

Habitat types occurring within the RC were directly observed by ESA biologists during site visits, 
derived from review of satellite imagery, and/or described in previous Refinery biological reports. 
Habitats occurring in the operating RC consist of the following: barren and urban (developed 
habitats); northern coastal salt marsh, coastal brackish marsh, coastal and valley freshwater 
marsh, and lacustrine or pond (wetland and lacustrine habitats).  

Developed Habitats: Barren and Urban 

The most abundant habitat type in the RC can be classified as barren using the CWHR system. This 
includes areas with structures or hardscape with less than 2% total herbaceous vegetative cover and 
less than 10% tree or shrub cover (CDFG, 2008). The developed areas of the RC have, for the most 
part, been cleared of vegetation and are routinely cleared for fire prevention purposes. Maintenance 
of vegetation-free areas where Refinery structures or hardscapes are not located is achieved with a 
coating of sealcoat (an asphalt/latex/fiber product used to provide a growth-inhibiting surface 
cover). A few locations where the coating has not been maintained support scattered ruderal plant 
species such as bristly ox-tongue (Helmintheca echioides), wild oats (Avena sp.), poison hemlock 
(Conium maculatum), and wild radish (Raphanus sativus). Total plant cover in these areas is 
generally sufficiently sparse that these areas remain classified as barren. 

Urban habitat generally consists of planted vegetation that includes tree groves, street strips, 
ornamental trees, maintained grass lawn, and shrub cover common in developed settings. In the RC, 
this habitat is represented by eucalyptus (Eucalyptus sp.) planted around structures and along roads, 
a grove of blue gum (E. globulus) at the southern end of the Pacific Gas and Electric (PG&E) 
property on the east side of San Pablo Avenue, and other small areas of planted vegetation around 
administration and office buildings. While individual landscaped areas can be of limited habitat 
value, the overall mosaic can provide habitat of some value to common urban adapted animal 
species, such as rock dove (Columba livia), mourning dove (Zenaida macroura), house sparrow 
(Passer domesticus), and European starling (Sturnus vulgaris), all of which were observed in the 
RC during 1993 surveys for the 1994 evaluation. In addition, eucalyptus trees and groves can serve 
as roosts, perches, and nest sites for raptors, such as red-tailed hawk (Buteo jamaicensis) and other 
birds, including American crow (Corvus brachyrhynchos) and barn owl (Tyto alba). Both red-tailed 
hawk and American crow were observed in the Refinery Complex in the 1993 surveys. 

                                                      
1 The California Department of Fish and Game changed its name to California Department of Fish and Wildlife 

effective January 1, 2013. In this document, references that were accessed or published prior to January 1, 2013 
continue to use “CDFG.” 
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Barren areas in the RC provide little to no habitat for plants or animals. While in theory some 
urban adapted birds and other animals could make use of structures for roosts or other purposes, 
the high and constant amount of disturbance involved with Refinery operations, in addition to the 
large continuous areas lacking in vegetation and associated food resources and the numerous 
barriers to movement, are likely to dissuade even occasional use by these species. 

The areas of urban habitat are expected to support, or provide for occasional use by, animals 
typically found in this setting. Urban habitat as it occurs in the RC, found in patches along San 
Pablo Avenue or generally associated with it (e.g., the administrative office buildings and the 
PG&E property), may also be used by some species that inhabit the vegetated buffer areas 
adjacent to the RC. 

Wetland and Lacustrine Habitats: Northern Coastal Salt Marsh, Coastal Brackish Marsh, 
Coastal and Valley Freshwater Marsh, and Ponds 

Three types of wetland are found in the southwestern part of the RC (northern coastal salt marsh, 
coastal brackish marsh, and coastal and valley freshwater marsh), and all are considered sensitive 
by the California Department of Fish and Wildlife (CDFW) (CDFG, 2010), as well as other State 
and federal agencies with regulatory authority over these habitat types.  

Northern coastal salt marsh occurs along the outer border of the Safety Basin, a retention pond 
that is part of the untreated saltwater transport and storage system used in cooling the Refinery. 
Coastal brackish marsh is also found associated with the Safety Basin, and with the transport 
canals that are part of this system. Coastal and valley freshwater marsh is found around the 
Refinery’s two stormwater basins and along the drainage channels that direct water into these 
basins. The drainage channels carry runoff from the undeveloped area east of I-80 into the 
stormwater basins, and eventually into San Pablo Bay. Stormwater drainage from the developed 
parts of the Refinery is directed to the Refinery’s wastewater treatment plant. 

In addition to the types of wetlands, lacustrine or pond habitat is found in the Safety Basin and 
the canals connecting to it as discussed above.  

Northern coastal salt marsh is dominated by halophytic vegetation that is usually segregated into 
zones corresponding to differing frequency and duration of inundation during the diurnal tidal 
cycle. Cordgrass (Spartina spp.) often dominates the more submerged zone, then, moving upward 
in elevation, pickleweed (Salicornia spp.) often dominates the mid-levels. Toward the upland 
interface, halophytes with less tolerance for inundation are found; common dominants include 
saltgrass (Distichlis spicata), alkali heath (Frankenia salina), and other species. A number of 
animal species are adapted and more or less restricted to this habitat type, including the salt marsh 
harvest mouse (Reithrodontomys raviventris), California clapper rail (Rallus longirostris 
obsoletus), and black rail (Laterallus jamaicensis coturniculus). The listed status of these species 
is reflective of the greatly diminished extent of this habitat type in the San Francisco Bay area and 
elsewhere. 

Coastal brackish marsh (included in saline emergent wetland in the CWHR system) is usually 
dominated by dense cover of perennial, emergent herbaceous plants such as sedges (Carex spp.), 
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rushes (Juncus spp.), and cattails (Typha spp.). Physical characteristics of sites supporting this 
habitat are often similar to those supporting salt marsh, although there is a significant input of 
fresh water. Salinity levels may vary diurnally and seasonally depending on tide level and 
seasonality of freshwater input. This habitat type is often transitional between salt marsh habitat 
and freshwater habitat and often contains species typical of these habitats. 

Coastal and valley freshwater marsh (included in fresh emergent wetland in the CWHR system) is 
also dominated by a dense cover of perennial, emergent herbaceous plants. Dominants often 
include bulrush (Scirpus spp.) and cattail, in addition to rushes and sedges. As the habitat name 
indicates, this habitat type is found in permanently flooded areas of fresh water. 

Numerous animal species, particularly waterfowl and shorebirds, use these wetland habitat types 
for foraging and resting and were observed during the 1993 surveys. These include double-
crested cormorant (Phalacrocorax auritus), snowy egret (Egretta thula), great blue heron (Ardea 
herodias), and mallard (Anas platyrhynchos).  

Habitats in the Proposed Project Area 

Habitats in and adjacent to the proposed Project Area were evaluated by ESA biologists during 
site visits. The proposed PA is entirely located within the RC. The propane/butane recovery unit 
and fuel gas hydro-treating unit would be installed on sites in the central area of the RC that are 
currently occupied with Refinery equipment and devoid of vegetation (classifiable as barren as 
described above). The propane storage vessels and treatment facilities and the propane tank car 
loading racks and associated rail spurs to support the new loading racks would be installed on 
sites near the Refinery shorelines that are also within areas classifiable as barren. Any additional 
piping needed to connect the process units and send products to storage would also be within 
areas classifiable as barren. Therefore, the proposed placement/work areas of all Project 
components would be located within developed areas of the operating Refinery that offer little or 
no habitat value to plants or animals. 

With the exception of the sites of the Project components located near the Refinery shorelines, 
Project components are entirely surrounded by Refinery infrastructure or areas devoid of vegetation. 
In addition, the Project components are not proximate to urban or wetland habitats and are separated 
from these by at least 300 feet (usually more than 800 feet) of extensive Refinery operational 
structures and features (i.e., significant barriers to movement). The sites of the propane storage 
vessels and treatment facilities and the propane tank car loading racks and the associated rail spurs 
to support the new loading racks are proximal to undeveloped habitat types, such as northern coastal 
scrub and estuarine open water, that border the Refinery (see below).  

Habitats in the Refinery Complex Vicinity 

Special-status species and their preferred habitats occurring within an approximately 5 mile 
radius of the RC (but extending to 7 miles south along the coast of Contra Costa County to 
include coastal habitat associated with Point Pinole) were researched in support of this analysis. 
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The RC is bordered on all sides by undeveloped land. To the east, beyond I-80, is an extensive 
area primarily comprising non-native grassland. To the south, a 300- to 600-foot buffer of mostly 
disturbed ruderal vegetation and non-native grassland separates the Refinery from the residential 
Bayo Vista area. To the north, a few hundred foot wide strip of similar habitat, in addition to 
northern coastal scrub, separates the Refinery from the Shore Terminal. The west side of the RC 
is bordered by the estuarine habitat of San Pablo Bay. 

Non-native grassland covers the majority of the Phillips 66 parcel east of I-80. The 1994 
evaluation, noted the potential for, but did not document, several sensitive plant communities in 
this area including serpentine bunchgrass grassland, central coast riparian woodland, and 
freshwater emergent wetland (coastal and valley freshwater marsh as used above). In addition to 
the potential for several special-status species, discussed below, animals commonly found in this 
type of habitat are likely to occur. This includes mice (Peromyscus sp.), Botta’s pocket gopher 
(Thomomys bottae), California ground squirrel (Spermophilus beecheyi), red fox (Vulpes vulpes), 
gopher snake (Pituophis melanoleucus), red-tailed hawk, American kestrel (Falco sparverius), 
black-tailed deer (Odocoileus hemionus columbianus), and numerous others. 

Northern coastal scrub is found in the area adjacent to and north of the Refinery. This area is 
dominated by shrubs including Coyote brush (Baccharis pilularis) and poison oak (Toxicodendron 
diversilobum). Coast live oak (Quercus agrifolia), California buckeye (Aesculus californicus), and 
willows (Salix spp.) also occur here, as well as cow parsnip (Heracleum maximum) and pearly 
everlasting (Gnaphalium sp.). This habitat type may support animals such as California ground 
squirrel, garter snake (Thamnophis sp.), and western fence lizard (Sceloporus occidentalis). 

The estuarine habitat of San Francisco Bay, of which San Pablo Bay is a continuous part, 
supports a diverse marine biota. San Pablo Bay is relatively shallow, averaging less than 10 feet 
in depth with seasonal and annual variations in salinity. Salinity can vary from nearly freshwater 
conditions following, for example, rapid and voluminous Sierra Nevada snowmelt to very saline 
conditions during low periods, typically in the fall (CDM, 2000). Over 40 species of fish occur in 
San Pablo Bay, the complement at a particular time depend on migrational patterns and on 
salinity levels. Salinity levels are lower upstream (near Carquinez Strait) where more estuarine 
species and fewer marine species are supported. Marine species typically occur in San Pablo Bay 
only when salinity levels are elevated seasonally or during dry years. Typical resident estuarine 
species include longfin smelt (Spirinchus thaleichthys), starry flounder (Platichthys stellatus), and 
staghorn sculpin (Leptocottus armatus). Marine species that occur during favorable salinity 
conditions include jacksmelt (Atherinopsis californiensis), shiner perch (Cymatogaster 
aggregata), Pacific herring (Clupea pallasi), bay goby (Lepidogobius lepidus), and white croaker 
(Genyonemus lineatus). A number of salmonid species (Oncorhynchus spp.) and striped bass 
(Morone saxatilis) pass through San Pablo Bay during migratory periods. Special-status fish are 
discussed in greater detail in the following section. The Bay and adjacent wetlands also provide 
important habitat for shorebirds and waterfowl such as those mentioned in the above discussion 
of wetland and lacustrine habitats.  
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A number of wetland habitats occur within, or in the immediate vicinity of, the Refinery, 
including the northern coastal salt marsh, coastal brackish marsh, and freshwater marsh areas 
described above. These are all potentially jurisdictional wetlands, under the USACE, CDFW, and 
SWRCB regulations (see Section 4.2.2.3 for more details). However, to date no formal wetland 
delineations have been carried out at the Refinery. No proposed Project components are located 
in any of these habitats, and drainage from the RC is already directed into the Refinery’s 
stormwater treatment system.  

Contra Costa General Plan Significant Ecological Areas 

The Contra Costa General Plan (Contra Costa County, 2010), Conservation Element, specify 
Significant Ecological Resource Areas throughout the County. Significant Ecological Resource 
Areas in the RCV include (numbering corresponds to the General Plan listing): 

1. Point Pinole. This area includes tidal and freshwater marshes, mudflat, grassland, 
eucalyptus plantation, and fishing pier which extends ¼ mile into San Pablo Bay. Valuable 
for migrating waterfowl and shorebirds. Habitat for soft-haired bird’s beak, California 
clapper rail and salt marsh harvest mouse, possibly for black rail, Samuel’s song sparrow 
and white-tailed (black-shouldered) kite. The eucalyptus plantation serves as resting place 
for migrating monarch butterflies. Point Pinole is about 6 miles from the Refinery. 

2. San Pablo Creek and Wildcat Creek Marshes. This area includes tidal marsh and 
mudflat. Potential for same species as described for Point Pinole. San Pablo Creek and 
Wildcat Creek Marshes are about 8 miles from the Refinery. 

5. San Pablo Ridge. The grassland areas on clay and clay loam soils on San Pablo Ridge 
support a population of Santa Cruz Tarweed, which was transplanted from a hillside in 
Pinole. San Pablo Ridge is about 5 miles away from the Refinery. 

7. Lone Tree Point. This area includes stratified cliff faces that demonstrate the underlying 
trend of coastal uplift. The fossiliferous strata contain many marine-life fossils such as 
clams and oysters (0.75-mile from the Refinery). 

40. Mouth of Pinole Creek. This coastal salt marsh area supports California black rail (about 
4 miles from proposed Project). 

Special-status Species 

A number of plant and animal species known to occur in the RCV are protected pursuant to 
federal and/or State endangered species laws, or have been designated as species of special 
concern by the CDFW. In addition, Section 15380(b) of the CEQA Guidelines provides a 
definition of rare, endangered, or threatened species that are not included in any listing. Species 
recognized under these terms are collectively referred to as special-status species. 

A list of special-status plant and animal species potentially occurring in the Refinery Complex 
Vicinity has been compiled based on species lists and occurrence records maintained by the 
U.S. Fish and Wildlife Service (USFWS) (USFWS, 2012), CDFW (CDFG, 2012), and California 
Native Plant Society (CNPS, 2012). Evaluations of habitat suitability for special-status species in 
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the Refinery and Refinery Complex Vicinity were based on field observations from the 1993 
surveys (Contra Costa County, 1994) and the 2003, 2006, and 2012 ESA site evaluations. 

Biological surveys of the Refinery in 1993 did not identify threatened or endangered species or 
sensitive habitats, other than wetlands and a few wetland foraging bird species within the operating 
Refinery (Contra Costa County, 1994). Since that time, the status of several species has changed, 
including the California red-legged frog (Rana draytonii [listed as federally threatened in 1996]), 
California tiger salamander (Ambystoma californiense [listed as federally threatened in 2004 and as 
State threatened in 2010]), green sturgeon (Acipenser medirostris [listed as federally threatened in 
2006]), longfin smelt (listed as State threatened in 2010 and as a candidate for federal listing in 
2012), and Townsend’s big-eared bat (Corynorhinus townsendii [proposed as a State Candidate for 
Listing in 2013]). Table 4.2-1 provides a focused list of the plants and animals considered in this 
evaluation, as well as their status, habitat requirements, and potential to occur within the proposed 
PA, RC, and RCV (as defined above). These are species for which suitable habitat is available 
within the defined areas and/or for which there are occurrences documented by the California 
Natural Diversity Database (CNDDB), generally within a 5 to 7 mile radius (as discussed above). 
Appendix C provides the full listing, generated by the above sources, of species considered in this 
evaluation.  

Special-status Terrestrial Species 

No special-status plant or animal species are considered to have potential to occur in the proposed 
Project Area. There are, however, special-status species with potential to occur in other areas of 
the RC and in the RCV. 

Special-status species with potential to occur in the RC are mostly those associated with 
freshwater and/or saltwater marsh habitat. Species that have been observed in the wetland and 
open water areas of the Refinery are a number of bird species that forage in these habitats (Contra 
Costa County, 1994). These include the great egret (Ardea alba), great blue heron, snowy egret, 
and double-crested cormorant. Nesting habitat for these species is not found in the Refinery. 
Other species with potential to occur in the saline marsh habitats within the Refinery are 
California black rail, saltmarsh common yellowthroat (Geothlypis trichas sinuosa), San Pablo 
song sparrow (Melospiza melodia samuelis), salt marsh harvest mouse, salt marsh wandering 
shrew (Sorex ornatus sinuosus), San Pablo vole (Microtus californicus sanpabloensis), and the 
plants Bolander’s water-hemlock (Cicuta maculata var. bolanderi), soft bird’s beak 
(Cordylanthus mollis ssp. Mollis), and Delta tule pea (Lathyrus jepsonii var. jepsonii). All of 
these species also have potential to occur associated with saline wetland habitat (for the most part, 
coastal salt marsh) in the RCV. Two other species, short-eared owl (Asio flammeus) and curved-
foot diving beetle (Hygrotus curvipes), may be found in saline or freshwater environments and 
have potential to occur in these wetland environments in addition to freshwater wetland habitat in 
the undeveloped buffer area east of I-80. Besides providing the observed foraging habitat for the 
above noted birds, the wetland areas within the RC provide at best marginal habitat for these 
species. 
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TABLE 4.2-1 
FOCUSED LIST OF SPECIAL-STATUS SPECIES WITH POTENTIAL TO OCCUR  

IN OR NEAR THE REFINERY 

Common Name 
Scientific Name 

Listing Status 
USFWS/ 

CDFW/CRPR General Habitat Potential to Occura 

FEDERAL OR STATE THREATENED AND ENDANGERED SPECIES 

Fish    
Tidewater goby 

Eucyclogobius newberryi 
FE/CSC Shallow waters of bays and 

estuaries, in lower stream 
reaches, in coastal stream 
lagoons. 

PA: Low. 
RC: Low. 
RCV: Low.  

Thought to be extirpated from 
San Francisco Bay. 

Green sturgeon – southern DPS 
Acipenser medirostris 

FT/CSC Inhabit near-shore marine 
waters from Mexico to the 
Bering Sea and are commonly 
observed in bays and estuaries 
along the western coast of 
North America. Southern DPS 
is only known to spawn in 
upper Sacramento River. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Known to spawn in the Sacramento River 
drainage, juveniles outmigrate through San 
Francisco Estuary. Uncommon in the in the 
Sacramento-San Joaquin system. 

Delta smelt 
Hypomesus transpacificus 

Critical Habitat designated 

FT/CT Shallow, open waters of the 
estuary where salinities range 
from 2-7 ppt. Spawn and rear 
in sloughs and shallow edge 
waters of channels in upper 
Delta and Sacramento River, 
Suisun Marsh and Bay.  

PA: Low. 
RC. Low. 
RCV: Low.  

Generally restricted to the Sacramento-
San Joaquin Delta, including the 
Carquinez Strait and Suisun Bay. Not 
found westward of Carquinez bridge, 
except occasionally during extremely wet 
years. 

Coho salmon—Central California 
coast DPS 
 Oncorhynchus kisutch 

FT/CE Accessible Bay Area and 
coastal rivers and streams 
with cover, cool water and 
sufficient dissolved oxygen. 
Require beds of loose, silt-free 
gravel for spawning. 

PA: Low. 
RC: Low. 
RCV: Low.  

Although within the historical range of the 
species, coho are currently considered 
extirpated in the San Francisco 
Bay/Sacramento–San Joaquin River 
system. 

Steelhead – Central California 
Coast DPS 
 Oncorhynchus mykiss  

Critical Habitat designated 

FT/-- Unblocked Bay Area and 
coastal rivers and streams, 
requires clear, cool water and 
clean gravels for spawning.  

PA: Low. 
RC: Low. 
RCV: High.  

These fish are known to spawn in streams 
tributary to San Francisco and San Pablo 
Bays. 

Steelhead-Central Valley DPS 
Oncorhynchus mykiss  

Critical Habitat designated 

FT/-- Spawn in the Sacramento and 
San Joaquin Rivers and their 
tributaries.  

PA: Low.  
RC: Low. 
RCV: High.  

Migrate through San Francisco, 
San Pablo, and Suisun Bays, as well as 
the Delta region to spawning grounds. 

Chinook salmon—Central Valley 
spring-run 
 Oncorhynchus tshawytscha  

Critical Habitat designated 

FT/CT Spawning and rearing 
restricted to a few tributaries to 
the Sacramento River basin.  

PA: Low. 
RC: Low 
RCV: High.  

Migrate through San Francisco Bay and 
Sacramento-San Joaquin Delta to 
spawning streams. 
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Common Name 
Scientific Name 

Listing Status 
USFWS/ 

CDFW/CRPR General Habitat Potential to Occura 

FEDERAL OR STATE THREATENED AND ENDANGERED SPECIES (cont.) 

Fish (cont.)    
Chinook salmon—winter run 

Oncorhynchus tshawytscha 

Critical Habitat designated 

FE/CE Spawning restricted to the 
Sacramento River. Require 
clean, cold water with gravel 
beds. 

PA: Low. 
RC: Low. 
RCV: High.  

Migrate through San Francisco Bay and 
Sacramento-San Joaquin Delta to 
spawning streams. 

Longfin smelt 
Spirinchus thaleichthys 

FC/CT Open waters of estuaries. 
Spawn in freshwater streams 
from February to April. Larval 
rearing habitat consists of 
brackish estuarine waters. 

PA: Low.  
RC: Low. 
RCV: High.  

Spawn in lower San Joaquin and 
Sacramento Rivers and upper Suisun Bay. 
Larval concentrations high in Suisun and 
San Pablo Bays. 

Amphibians    
California red-legged frog 

Rana draytonii 

Critical Habitat designated 

FT/CSC Breeds in stock ponds, pools, 
and slow moving streams with 
emergent vegetation; adjacent 
upland habitats are often used 
outside the breeding season. 

PA: Low.  
RC: Low to Moderate. 
RCV: Moderate.  

Potential habitat exists in freshwater 
habitats in RC and buffer area east of I-80. 
Nearest CNDDB record approx. 1 mile 
south associated with Rodeo Creek. 

California tiger salamander 
 Ambystoma californiense 

FT/CT Wintering sites occur in 
grasslands occupied by 
burrowing mammals; breed in 
ponds, vernal pools, and slow-
moving or receding streams. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential habitat exists in RCV east of 
I-80. No CNDDB records within 5 miles of 
proposed Project. 

Reptiles    
Alameda whipsnake  

Masticophis lateralis euryxanthus 

Critical habitat designated 

FT/CT Preferred habitat a mosaic of 
open coastal scrub or 
chaparral and grassland with 
rocky outcrops. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential habitat may be present in 
grasslands east of I-80. Nearest CNDDB 
records approximately 7-8 miles southeast 
of proposed Project. 

Birds    
California black rail 

Laterallus jamaicensis 
coturniculus 

--/CT Nests and forages in tidal 
emergent wetland with 
pickleweed. 

PA: Low.  
RC: Moderate. 
RCV: Moderate.  

Potential marginal habitat present within 
RC and coastal vicinity. Nearest CNDDB 
record is approx. 1 mile north of proposed 
Project. 

California clapper rail 
Rallus longirostris obsoletus 

FE/CE Nests and forages in emergent 
wetlands with pickleweed, 
cordgrass, and bulrush. 

PA: Low.  
RC: Low. 
RCV: Low.  

Potential habitat present within RC not of 
sufficient density. Nearest CNDDB record 
is approx. 4 miles south of proposed 
Project. 
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Common Name 
Scientific Name 

Listing Status 
USFWS/ 

CDFW/CRPR General Habitat Potential to Occura 

FEDERAL OR STATE THREATENED AND ENDANGERED SPECIES (cont.) 

Mammals    
Salt marsh harvest mouse 

Reithrodontomys raviventris  
FE/CE Saline emergent marshlands 

with dense pickleweed. 
PA: Low.  
RC: Low to Moderate 
RCV: Moderate.  

Potential marginal habitat present within 
RC and coastal vicinity. Numerous 
reported locations 3-5 miles north of 
proposed Project in Solano County, north 
of Carquinez Straits. Nearest CNDDB 
record in Contra Costa County is at 
San Pablo Creek Marsh, approx. 7 miles 
south of proposed Project. 

Townsend’s big-eared bat 
Corynorhinus townsendi  

--/CCT The distribution of this bat is 
correlated largely with rocky 
situations where caves or 
abandoned mine tunnels are 
available in humid coastal 
regions, will only roost in the 
open, extremely sensitive to 
disturbance. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential roosting habitat in buildings and 
other man-made structures in RC and RCV 
in low-disturbance areas. 

Plants    
Soft bird’s beak 

Cordylanthus mollis ssp. mollis 
FE/CR/List 

1B.2 
Soft-haired bird’s beak is 
found in heavy clay soils of 
either coastal salt or brackish 
marshes of northern San 
Francisco Bay. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Nearby CNDDB locations are recorded 
from the area of Point Pinole, about 
6 miles from proposed Project. Suitable 
habitat is not present within the RC but 
exists in nearby marshes. 

Santa Cruz tarplant 
Holocarpha macradenia 

FT/CE/List 
1B.1 

Coastal scrub, coastal sand 
dunes, openings in oak 
woodlands with sandy or 
gravelly soil. 

PA: Low.  
RC: Low. 
RCV: Low to Moderate.  

Potential habitat in grassland area east of 
I-80 and coastal scrub buffer area north of 
RC. Only extant regional populations are 
transplants. Nearest recorded natural 
population, from a horse pasture approx. 
4 miles south of proposed Project, was 
extirpated between 1983 and 1993. 

Contra Costa goldfields 
Lasthenia conjugens 

FE/--/List 1B.1 Moist grasslands, vernal 
pools, cismontane woodlands, 
alkaline playas. 

PA: Low.  
RC: Low. 
RCV: Low.  

Habitat lacking in RCV. Nearest CNND 
location is approx. 2 miles south of 
proposed Project. 
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Common Name 
Scientific Name 

Listing Status 
USFWS/ 

CDFW/CRPR General Habitat Potential to Occura 

OTHER SPECIES OF CONCERN 

Invertebrates    
Monarch butterfly 

Danaus plexippus 
--/* 

(Wintering 
sites) 

Eucalyptus groves used as 
winter roost sites. 

PA: Low. 
RC: Low to Moderate. 
RCV: Moderate.  

Wintering roosts are found at Point Pinole 
Regional Park. Potential wintering habitat 
(Eucalyptus grove) present in RC.  

Curved-foot hygrotus diving beetle 
Hygrotus curvipes 

--/* Found in a variety of aquatic 
habitats, including vernal 
pools, stock ponds, ditches, 
often in alkaline conditions. 

PA: Low.  
RC: Moderate. 
RCV: Moderate.  

Marginal habitat exists within RC and RCV 
in seasonally ponded areas. 

Fish    
Sacramento perch 

Archoplites interruptus 
--/CSC Slow moving sloughs, 

streams, rivers, and lakes. 
PA: Low.  
RC: Low. 
RCV: Low.  

Distribution centered eastward from 
Carquinez Straits and only marginal habitat 
exists in the RCV.  

River lamprey 
Lampetra ayresi 

--CSC Pacific Ocean and estuaries; 
spawning in coastal streams 
from Alaska to San Francisco 
Bay. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Migrate from ocean through San Francisco 
and San Pablo Bays to freshwater 
spawning habitat in larger streams of the 
lower Sacramento-San Joaquin system, 
Napa River, Alameda Creek and other 
tributaries to San Francisco Bay. 
Distribution and abundance of this species 
in California poorly understood, few 
occurrences documented in California. 

Pacific lamprey  
Lampetra tridentata 

--/* Pacific Ocean and estuaries; 
spawning in coastal streams 
from Alaska to Baja California. 

PA: Low.  
RC: Low. 
RCV: High.  

Migrate through San Francisco Estuary 
into freshwater tributaries, including the 
Sacramento-San Joaquin system, to 
spawn. 

Sacramento splittail 
Pogonichthys macrolepidotus 

--/CSC Slow moving rivers, dead end 
sloughs, require flooded 
vegetation for spawning and 
foraging for young. 

PA: Low. 
RC: Low. 
RCV: Moderate.  

Spawn in freshwater in the lower Delta. 
Once common in San Pablo Bay and 
Carquinez Strait following high winter 
flows, now largely confined to (1) the 
Delta, (2) Suisun Bay, (3) Suisun Marsh, 
(4) Napa River, (5) Petaluma River, and 
(6) other parts of the Sacramento-San 
Joaquin Estuary. 
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Common Name 
Scientific Name 

Listing Status 
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OTHER SPECIES OF CONCERN (cont.) 

Reptiles    
Western pond turtle 

Emmys marmorata 
--/CSC Freshwater ponds and slow 

streams edged with sandy 
soils for laying eggs. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Freshwater ponds with emergent aquatic 
vegetation in RCV provide potential 
habitat. Nearest CNDDB records are 
about 2 miles south of proposed Project 
along Rodeo Creek. 

Birds    
Grasshopper sparrow 

Ammodramus savannarum 
--/CSC 

(nesting) 

Open fields, grassland. PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential habitat occurs in RCV east of I-80. 

Great egret 
Ardea alba 

--/* 

(nesting 
colony) 

Forages for fishes, amphibians 
and invertebrates in 
freshwater and saline 
emergent wetlands, nests in 
large trees. 

PA: Low. 
RC: Present. 
RCV: Present.  

Observed foraging within the RC as well 
as within the RCV (1994 evaluation). No 
nesting habitat available within the RCV. 

Great blue heron 
Ardea herodias 

--/* 

(nesting 
colony) 

Colonial nester in trees along 
lakes and estuaries, forages in 
emergent wetlands. 

PA: Low. 
RC: Present. 
RCV: Present.  

Observed foraging within the RC as well 
as within the RCV (1994 evaluation). No 
nesting habitat available within the RCV.  

Short-eared owl 
Asio flammeus 

--/CSC 

(nesting) 

Fresh water and salt marshes 
and swamps, lowland 
meadows, irrigated fields. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential marginal habitat exists in RCV 
east of I-80 and within RC. 

Burrowing owl  
Athene cunicularia  

--/CSC 

(burrowing 
sites and some 
wintering sites) 

Nests in mammal burrows in 
open, sloping grasslands. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential habitat exists in RCV east of I-80. 

Snowy egret 
Egretta thula 

--/* 

(nesting 
colony) 

Marshes, tidal flats, lakes, 
streams, nests in tall trees, 
usually near water. 

PA: Low.  
RC: Present. 
RCV: Present.  

Observed foraging within the RC as well as 
within the RCV (1994 EIR). No nesting 
habitat available within the RCV.  

White-tailed(=black-shouldered) 
kite 
 Elanus leucurus 

--/3511 

(nesting) 

Nests near wet meadows and 
open grasslands, dense oak, 
willow or other large tree 
stands, forages over grassland 
and marsh habitat. 

PA: Low.  
RC: Low. 
RCV: High.  

Foraging and marginal nesting habitat 
occur in the RCV in the grasslands east of 
I-80. 
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OTHER SPECIES OF CONCERN (cont.) 

Birds (cont.)    
California horned lark 

Eremophila alpestris actia 
--/* Nests and forages in barren 

dirt areas, shores, and gravel 
areas. 

PA: Low.  
RC: Moderate. 
RCV: Moderate.  

Habitat available in RC and RCV.  

Saltmarsh common yellowthroat 
Geothlypis trichas sinuosa 

--/CSC Breeds in moist saltmarsh 
habitats with dense, low cover. 

PA: Low.  
RC: Low to Moderate. 
RCV: Moderate.  

Marginal habitat present in RC and 
adjacent coastal areas.  

Loggerhead shrike 
Lanius ludovicianus  

--/CSC 

(nesting) 

Nests in shrublands and 
forages in open grasslands. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Foraging habitat and marginal nesting 
habitat available within RCV. 

San Pablo song sparrow 
Melospiza melodia samuelis 

--/CSC Endemic to tidal marshes of 
San Pablo Bay. 

PA: Low.  
RC: Moderate. 
RCV: Moderate.  

Marginal habitat present in RC and 
adjacent coastal areas. Nearest CNDDB 
record approx. ¼ mile northeast of 
proposed Project. 

Double-crested cormorant 
Phalacrocorax auritus 

--/CSC  

(nesting 
colony) 

Nests along coast on isolated 
islands or in trees along lake 
margins or on bridges. Forage 
inland on lakes, ponds, and 
estuaries. 

PA: Low.  
RC: Present. 
RCV: Present.  

Observed foraging in Safety Basins within 
the Refinery (1994 evaluation), however no 
nesting habitat available within the RCV. 

Mammals    
Pallid bat 

Antrozous pallidus 
--/CSC Arid deserts and grasslands of 

low elevations; often near 
rocky outcrops and water. 
Usually roosts in rock crevice 
or building, less often in cave, 
tree hollow, mine, etc. Prefers 
narrow crevices in caves as 
hibernation sites. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential roosting habitat in buildings and 
other man-made structures in RC and RCV, 
but these are high-disturbance areas that 
likely deter use. 

Western mastiff bat 
Eumops perotis californicus 

--/CSC Open arid to semi-arid habitats, 
including woodlands, coastal 
scrub, chaparral, and 
grasslands. Roosts in trees, 
cliffs, dwellings. 

PA: Low.  
RC: Low. 
RCV: Moderate.  

Potential roosting habitat in buildings and 
other man-made structures in RC and RCV 
in low-disturbance areas. 

San Pablo vole 
Microtus californicus 
sanpabloensis 

--/CSC Grassy habitats associated 
with salt-marshes. 

PA: Low.  
RC: Low to Moderate. 
RCV: Low to Moderate.  

Marginal habitat present in RC and adjacent 
coastal areas. Nearest CNNDB record is at 
San Pablo Creek Marsh, approx. 7 miles 
south of proposed Project. 
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OTHER SPECIES OF CONCERN (cont.) 

Mammals (cont.)    
Suisun shrew 

Sorex ornatus sinuosus 
--/CSC Tidal marshes, require dense 

low cover above the mean tide 
line for nesting and foraging. 

PA: Low.  
RC: Low. 
RCV: Low.  

Marginal habitat present in RC and 
adjacent coastal areas. However, no 
CNDDB records for the northeast shore of 
San Pablo Bay. 

Salt marsh wandering shrew 
Sorex vagrans halicoetes 

--/CSC Salt marsh habitat 6-8 feet 
above sea level, with abundant 
pickleweed and driftwood. 

PA: Low.  
RC: Moderate. 
RCV: Moderate.  

Marginal habitat present in RC and 
adjacent coastal areas. 

Plants    
Big tarplant 

Blepharizonia plumosa 
--/--/List 1B.1 Usually on clay soils in valley 

and foothill grasslands. 
PA: Low.  
RC: Low. 
RCV: Low.  

Suitable habitat may exist in RCV but is 
subject to cattle grazing. Nearest CNDDB 
location is approx. 4 miles east of proposed 
Project. 

Bolander’s water-hemlock 
Cicuta maculata var. bolanderi 

--/--/List 2.1 Coastal marshes and swamps; 
fresh or brackish water. 

PA: Low.  
RC: Low to Moderate. 
RCV: Low to Moderate.  

Suitable habitat present within RC 
extremely marginal. Nearest CNDDB 
location is approx. 4 miles east of proposed 
Project. 

Western leatherwood 
Dirca occidentalis 

--/--/List 1B.2 Numerous mesic vegetation 
types including riparian forest 
and woodland. 

PA: Low.  
RC: Low. 
RCV: Low.  

Suitable habitat may exist in RCV but is 
subject to cattle grazing. Nearest CNDDB 
location is approx. 3 miles east of proposed 
Project.  

Fragrant fritillary 
Fritillaria liliacea 

--/--/List 1B.2 Cismontane woodland, coastal 
prairie and scrub, and valley 
and foothill grasslands; often 
serpentinite. 

PA: Low.  
RC: Low. 
RCV: Low  

Suitable habitat may exist in RCV but is 
subject to cattle grazing. No nearby Contra 
Costa records. 

Diablo helianthella  
Helianthella castanea 

--/--/List 1B.2 Openings in chaparral and 
broadleaved upland forest. 

PA: Low.  
RC: Low. 
RCV: Low.  

Habitat not present in RCV. Nearest 
CNDDB location approx. ½ mile north of 
proposed Project. 
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OTHER SPECIES OF CONCERN (cont.) 

Plants (cont.)    
Carquinez goldenbush 

Isocoma arguta 
--/--/List 1B.1 Alkaline valley and foothill 

grassland. 
PA: Low.  
RC: Low. 
RCV: Low to Moderate  

Suitable habitat may exist in RCV but is 
subject to cattle grazing. Nearest CNDDB 
location is mapped in general vicinity of 
Carquinez Strait. 

Delta tule pea 
Lathyrus jepsonii var. jepsonii 

--/--/List 1B.2 Natural edges of estuarine 
marshes, sloughs, and rivers 
in the Sacramento – San 
Joaquin Delta. 

PA: Low.  
RC: Low to Moderate. 
RCV: Low to Moderate.  

Potential habitat present within RC 
extremely marginal. Nearest CNDDB 
record is approx. 1.5 miles northeast of 
proposed Project. 

Mason’s lilaeopsis 
Lilaeopsis masonii 

--/CR/List 1B.1 Brackish and freshwater 
marshes. 

PA: Low.  
RC: Low. 
RCV: Low.  

Suitable habitat not present within RC. No 
nearby Contra Costa records, but CNDDB 
record approx. 1.5 miles north of proposed 
Project in Solano County, across 
Carquinez Strait.  

Robust monardella 
Monardella villosa spp. globosa 

--/--/List 1B.2 Coastal scrub, cismontane 
woodland, valley and foothill 
grassland; openings in 
broadleafed upland forest and 
chaparral. 

PA: Low.  
RC: Low. 
RCV: Low to Moderate.  

Suitable habitat may exist in scrub habitat 
in northern buffer zone and grassland east 
of I-80. Only a few historic records of 
species in the County. 

Chaparral ragwort  
Senecio aphanactis 

--/--/List 2.2 Chaparral, cismontane 
woodland, and coastal scrub; 
sometimes alkaline.  

PA: Low.  
RC: Low. 
RCV: Low.  

Suitable habitat may exist in RCV. Nearest 
CNDDB record is on Mare Island approx. 
1.5 miles north of proposed Project. 

Suisun marsh aster  
Symphyotrichum lentum 

--/--/List 1B.2 Occurs along levees of rivers 
and sloughs in Suisun and 
Napa marshes and around 
Delta islands.  

PA: Low.  
RC: Low. 
RCV: Low.  

Extremely marginal habitat present in 
RC and adjacent coastal area. No CNDDB 
records within 5 miles of proposed Project. 

 



4. Environmental Setting, Impacts, and Mitigation 
Biological Resources 

TABLE 4.2-1 (continued) 
FOCUSED LIST OF SPECIAL STATUS SPECIES WITH POTENTIAL TO OCCUR  

IN OR NEAR THE REFINERY 

Phillips 66 Propane Recovery Project 4.2-17 October 2014 
Recirculated Draft Environmental Impact Report 

Name 
Global 
Rank 

State 
Rank Potential to Occur 

SENSITIVE PLANT COMMUNITIES 

Coastal and valley freshwater marsh G3 S2.1 Observed within RC and RCV (1994 evaluation) 

Coastal brackish marsh G2 S2.1 Observed within RC and RCV (1994 evaluation) 

Northern coastal salt marsh G3 S3.2 Observed within RC and RCV (1994 evaluation) 

Valley needlegrass grassland G1  S3.1 Moderate. Potential to occur east of I-80 

Status Codes 

Federal Categories (U.S. Fish and Wildlife Service): 

FE = Listed as Endangered by the Federal Government 
FT = Listed as Threatened by the Federal Government 
FC = Candidate for Federal Listing 

 
State Categories (California Department of Fish and Wildlife): 

CE = Listed as Endangered by the State of California 
CT = Listed as Threatened by the State of California 
CCT= Candidate for listing as a Threatened or Endangered Species by 
the State of California 
CR = Listed as Rare by the State of California 
3511 = Fully Protected Species 
* = Special Animals 
CSC = California Species of Special Concern 

 
The Nature Conservancy 
Global Heritage Program rarity ranks (for sensitive plant communities) 

G1: Fewer than 6 viable occurrences worldwide and/or 2000 acres 
G2: 6–20 viable occurrences worldwide and/or 2,000–10,000 acres 
G3: 21–100 viable occurrences worldwide and/or 10,000-50,000 acres 

California Rare Plant Rank (CRPR): 

Rank 1B = Plants rare, threatened, or endangered in California and 
elsewhere 

Rank 2 = Plants rare, threatened, or endangered in California, but 
more common elsewhere 
Rank 3 = A review list of plants about which more information is 
needed 

Threat Sub-Rankings –  
0.1: Seriously endangered in California (over 80% of occurrences 

threatened / high degree and immediacy of threat) 
0.2: Fairly endangered in California (20-80% occurrences 

threatened/ moderate degree and immediacy of threat) 
0.3: Not very threatened in California (<20% of occurrences 

threatened/low degree and immediacy of threat or no current 
threats known  

 
a Potential to Occur evaluations considered three areas as defined in the text: the proposed Project Area (PA), the Refinery complex (RC), and the 

Refinery Complex Vicinity (RCV). 
 
SOURCES: CDFG, 2012; CNPS, 2012; Contra Costa County, 1994; 2003; Hickman, 1993; Moyle, 2002; NMFS, 2005; 2001; Stebbins, 2003; USFWS, 

2012; Zeiner et al. 1988, 1990a, and 1990b. 
 

 

The grassland and included habitats east of I-80 have the potential to support California tiger 
salamander, western pond turtle (Emmys marmorata), Alameda whipsnake (Masticophis lateralis 
euryxanthus), burrowing owl (Athene cunicularia), grasshopper sparrow (Ammodramus 
savannarum), white-tailed kite (Elanus leucurus), loggerhead shrike (Lanius ludovicianus), big 
tarplant (Blepharzonia plumosa), fragrant fritillary (Fritillaria liliacea), Santa Cruz tarplant 
(Holocarpha macradenia), and Carquinez goldenbush (Isocoma arguta). If there are suitable 
water sources available, these grasslands may also support California red-legged frog, and there is 
potential for this species to disperse into wetland areas within the RC by way of drainage 
channels that run under I-80. The coastal scrub habitat forming the northern buffer zone north of 
the central Refinery and west of I-80 has the potential to support Santa Cruz tarplant, robust 
monardella (Monardella villosa ssp. globosa), and chaparral ragwort (Senecio aphanactis). 

Other special-status species with potential to occur in the Refinery include monarch butterfly 
(Danaus plexippus), pallid bat (Antrozous pallidus), Townsend’s big-eared bat (Corynorhinus 
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townsendi), western mastiff bat (Eumops perotis californicus), and California horned lark 
(Eremophila alpestris). The potential is minimized by the surrounding degree of disturbance 
associated with Refinery operations. The potential winter roosting habitat for the monarch 
butterfly is the onsite eucalyptus grove, but no monarchs have been observed in the previous 
surveys, or by members of the public; the grove is highly visible from publicly accessible San 
Pablo Avenue. Buildings and other structures provide potential habitat for the three bat species. 
The piping and equipment found throughout much of the Refinery does not provide suitable 
habitat. As noted in Table 4.2-1, habitat for the California horned lark includes barren dirt and 
gravel areas. The Refinery, particularly the interior areas away from the periphery, provide little 
or no foraging resources and are subject to sufficiently high levels of operational disturbance that 
these areas are not considered potential habitat for these species. 

With the exception of waterfowl and shorebirds recorded in 1993 surveys (Contra Costa County, 
1994), including double-crested cormorant, snowy egret, and great blue heron, no special-status 
species have been observed or are likely to occur within the Refinery or proposed Project Area. 

Special-status Species in San Pablo Bay 

A number of special-status fish species have potential to occur in the waters and brackish marshes 
adjacent to the Refinery. Many species of fish migrate through San Pablo Bay waters, make use 
of marshes in the area for foraging and rearing habitat, and may make use of Rodeo Creek for 
foraging, spawning, and rearing habitat. Suisun Bay and its marshes to the east provide essential 
habitat for the federally threatened delta smelt (Hypomesus transpacificus) and the State species 
of special concern Sacramento splittail (Pogonichthys macrolepidotus). Other species that occur 
in the area include the federally endangered winter-run chinook salmon (Oncorhynchus 
tshawytscha), the federally threatened steelhead trout (Oncorhynchus mykiss), the federally 
threatened green sturgeon, and the federal candidate for listing longfin smelt, as well as the State 
species of special concern river lamprey (Lampetra ayersi) and the Pacific lamprey (Lampetra 
tridentata), a State special animal. Most of these species are migratory and would only be 
expected to be present in the area for relatively short periods of time during the year in juvenile 
and adult life stages. 

4.2.2.3 Regulatory Setting 

This section briefly describes federal, State, and local regulations, permits, and policies pertaining 
to biological resources and wetlands as they may apply to the proposed Project.  

Federal Endangered Species Act 

The Secretary of the Interior (represented by the USFWS) and the Secretary of Commerce 
(represented by the National Marine Fisheries Service [NMFS]) oversee the federal Endangered 
Species Act (FESA). Section 7 of the FESA mandates that all federal agencies consult with the 
USFWS and NMFS to ensure that federal agencies actions do not jeopardize the continued 
existence of a listed species or destroy or adversely modify critical habitat for listed species. The 
federal agency is required to consult with the USFWS and NMFS if it determines that its 
proposed action (including, e.g., issuance of a permit or license) may affect a listed species or 
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critical habitat. The FESA prohibits the “take2” of any fish or wildlife species listed as threatened 
or endangered, including the destruction of habitat that could hinder species recovery.  

Under Section 9 of the FESA, the take prohibition applies only to wildlife and fish species. 
However, Section 9 does prohibit the removal, possession, damage, or destruction of any 
endangered plant from federal land. Section 9 also prohibits acts to remove, cut, dig up, damage, 
or destroy an endangered plant species in non-federal areas in knowing violation of any state law 
or in the course of criminal trespass. Candidate species and species that are proposed or under 
petition for listing receive no protection under Section 9 of the FESA.  

Section 10 of the FESA requires the issuance of an “incidental take” permit before any public or 
private action may be taken that would potentially harm, harass, injure, kill, capture, collect, or 
otherwise hurt (i.e., take) any individual of an endangered or threatened species. The permit 
requires preparation and implementation of a habitat conservation plan that would offset the take 
of individuals that may occur, incidental to implementation of the project by providing for the 
overall preservation of the affected species through specific mitigation measures. 

Federal Migratory Bird Treaty Act 

The federal Migratory Bird Treaty Act (MBTA) (16 USC, Section 703, Supp. I, 1989), as 
amended by the Migratory Bird Treaty Reform Act, prohibits killing, possessing, or trading in 
migratory birds, except in accordance with regulations prescribed by the Secretary of the Interior. 
The act addresses whole birds, parts of birds, and bird nests and eggs. For projects that would not 
cause direct mortality of birds, the MBTA is generally interpreted in CEQA analyses as 
protecting active nests of all species of birds that are included in the “List of Migratory Birds” 
published in the Federal Register in 1995 and as amended in 2005. Though the MBTA allows 
permits to be issued for import and export, banding, scientific collecting, taxidermy, and 
rehabilitation, among other reasons, there is no provision in the MBTA that allows for species 
take related to creation or other development (Code of Federal Regulations, Title 50: Wildlife and 
fisheries Part 21; Migratory Bird Permits). 

River and Harbor Act and Clean Water Act 

The Secretary of the Army (represented by the USACE) has permitting authority over activities 
affecting waters of the U.S. under Section 10 of the River and Harbors Act (33 USC 403) and 
Section 404 of the CWA (33 USC 1344). Waters of the U.S. are defined in Title 33 CFR 
Part 328.3(a) and include a range of wet environments such as lakes, rivers, streams (including 
intermittent streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds. Section 10 of the River and Harbor Act requires a federal license or 
permit prior to accomplishing any work in, over, or under navigable3 waters of the U.S., or which 
affects the course, location, condition or capacity of such waters. Section 404 of the CWA 
requires a federal license or permit prior to discharging dredged or fill material into waters of the 

                                                      
2 Under the federal act, take is defined as harassing, harming, pursuing, hunting, shooting, wounding, killing, 

trapping, capturing, collecting, or attempting to engage in any such conduct. 
3 “Navigable waters of the United States” (33 CFR Part 329) are defined as water that have been used in the past, are 

now used, or are susceptible to use as a means to transport interstate or foreign commerce up to the head of navigation. 
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U.S., unless the activity is exempt (33 CFR 324.4) from Section 404 permit requirements (e.g., 
certain farming and forestry activities). To obtain a federal license or permit, project proponents 
must demonstrate that they have attempted to avoid the resource or minimize impacts on the 
resource; however, if it is not possible to avoid impacts or minimize impacts further, the project 
proponent is required to mitigate remaining project impacts on all federally-regulated waters of 
the U.S. 

Section 401 of the CWA (33 USC 1341) requires any project proponents for a federal license or 
permit to conduct any activity including, but not limited to, the creation or operation of facilities, 
which may result in any discharge into navigable waters of the U.S. to obtain a certification from 
the state in which the discharge originates or would originate, or, if appropriate, from the interstate 
water pollution control agency having jurisdiction over the navigable waters at the point where the 
discharge originates or would originate, that the discharge will comply with the applicable effluent 
limitations and water quality standards. A certification obtained for the creation of any facility must 
also pertain to the subsequent operation of the facility. The responsibility for the protection of water 
quality in California rests with the SWRCB and its nine RWQCBs. 

Section 316(b) of the Clean Water Act regulates the use of Cooling Water Intake Systems (CWIS) 
by industrial facilities, including petroleum refineries. Section 316(b) is administered by the 
Environmental Protection Agency (EPA) or, in states such as California, by the SWRCB operating 
as EPA’s National Pollutant Discharge Elimination System (NPDES) permit administrator. On May 
19, 2014, the USFWS and NMFS issued a joint Programmatic Biological Opinion on the EPA’s 
Issuance and Implementation of the Final Regulations for Section 316(b) of the Clean Water Act 
(USFWS, et al., 2014). The Biological Opinion regulates facilities that withdraw greater than 2 
million gallons per day (MGD) of cooling water from waters of the United States and require an 
NPDES permit issued under Section 402 of the CWA. The Biological Opinion requires that the 
location, design, construction, and capacity of CWISs reflect the best technology available (BTA) 
for minimizing adverse environmental impacts including impingement and entrainment. It does not 
authorize take of endangered or threatened species, but a take is exempted once a facility’s NPDES 
permits is renewed in compliance with the Biological Opinion.  

California Endangered Species Act 

California implemented its own Endangered Species Act in 1984. The State act prohibits the take 
of endangered and threatened species; however, habitat destruction is not included in the State’s 
definition of take. Section 2090 of California Endangered Species Act (CESA) requires State 
agencies to comply with endangered species protection and recovery and to promote conservation 
of these species. The CDFW administers the act and authorizes take through Section 2081 
agreements (except for designated “fully protected species”).  

Regarding rare plant species, CESA defers to the California Native Plant Protection Act of 1977 
(California Fish and Game Code Sections 1900-1913), which prohibits importing of rare and 
endangered plants into California, taking of rare and endangered plants, and selling of rare and 
endangered plants. State-listed plants are protected mainly in cases where State agencies are 
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involved in projects under CEQA. In this case, plants listed as rare under the California Native 
Plant Protection Act are not protected under CESA but can be protected under CEQA.  

California Fully Protected Species and Species of Special Concern 

The classification of “fully protected” was the CDFW’s initial effort to identify and provide 
additional protection to those animals that were rare or faced possible extinction. Lists were 
created for fish, amphibian and reptiles, birds, and mammals. Most of the species on these lists 
have subsequently been listed under CESA and/or FESA. The California Fish and Game Code 
sections (fish at Section 5515, amphibian and reptiles at Section 5050, birds at Section 3511, and 
mammals at Section 4700) dealing with “fully protected” species states that these species “…may 
not be taken or possessed at any time and no provision of this code or any other law shall be 
construed to authorize the issuance of permits or licenses to take any fully protected species,” 
although take may be authorized for necessary scientific research. This language makes the “fully 
protected” designation the strongest and most restrictive regarding the “take” of these species. In 
2003, the code sections dealing with fully protected species were amended to allow the CDFW to 
authorize take resulting from recovery activities for State-listed species. 

Species of Special Concern are broadly defined as animals not listed under the FESA or CESA, 
but which are nonetheless of concern to the CDFW because are declining at a rate that could 
result in listing or historically occurred in low numbers and known threats to their persistence 
currently exist. This designation is intended to result in special consideration for these animals by 
the CDFW, land managers, consulting biologists, and others, and is intended to focus attention on 
the species to help avert the need for costly listing under FESA and CESA and cumbersome 
recovery efforts that might ultimately be required. This designation also is intended to stimulate 
collection of additional information on the biology, distribution, and status of poorly known at-
risk species, and focus research and management attention on them. Although these species 
generally have no special legal status, they are given special consideration under the CEQA 
during project review. 

California Fish and Game Code 3503 

Independent of the MBTA, birds of prey are protected in California under the Fish and Game 
Code (Section 3503.5, 1992). Section 3503.5 states that it is “unlawful to take, possess, or destroy 
any birds in the order Falconiformes (diurnal birds of prey) or Strigiformes (owls) or to take, 
possess, or destroy the nest or eggs of any such bird except as otherwise provided by this code or 
any regulation adopted pursuant thereto.” Disturbance during the breeding season could result in 
the incidental loss of fertile eggs or nestlings or otherwise lead to nest abandonment. The CDFW 
considers any disturbance that causes nest abandonment and/or loss of reproductive effort to be 
“taking.” 

California Department of Fish and Wildlife Code Sections 1600-1616 

The CDFW regulates activities that would interfere with the natural flow of, or substantially alter, 
the channel, bed, or bank of a lake, river, or stream. These activities are regulated under the 
California Fish and Game Code Sections 1600-1616. Requirements to protect the integrity of 
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biological resources and water quality are often conditions of streambed alteration agreements. 
Requirements may include avoidance or minimization of the use of heavy equipment, limitations 
on work periods to avoid impacts on wildlife and fisheries resources, and measures to restore 
degraded sites or compensate for permanent habitat losses. A Streambed Alteration Agreement 
may be required by CDFW for construction activities that have the potential to result in an 
accidental release into a jurisdictional area.  

State Water Resources Control Board  

The federal CWA requires that the discharge of dredged or fill material into waters of the U.S. 
does not violate state water quality standards. Applicants for Section 404 or Section 10 permits 
must obtain a certification from the state. 

Pursuant to the Porter-Cologne Act, each of California’s nine RWQCBs must prepare and 
periodically update basin plans that set forth water quality standards for surface and groundwater, 
as well as actions to control nonpoint and point sources of pollution to achieve and maintain these 
standards. Basin plans offer an opportunity to achieve wetlands protection based on water quality 
standards. Water quality for the area including the Refinery is under the jurisdiction of the San 
Francisco RWQCB. The RWQCB has issued to the Refinery a specific National Pollutant 
Discharge Elimination System (NPDES) Permit for their operations. Among other elements, the 
NPDES permit describes existing once-through volumes and maximum pump velocity 
capabilities, maximum temperatures for effluent discharge plumes, and water quality standards 
for effluent discharge. Annual or periodic evaluations are reported to the RWQCB. These 
standards ensure the health and safety of biological resources in San Pablo Bay, especially those 
occurring in open waters and shorelines near the Refinery.  

Water Quality Control Plan for the San Francisco Region (Basin Plan) 

The applicable basin plan is the San Francisco Bay Basin Water Quality Control Plan (Basin 
Plan), last revised in 2011. The RWQCB is responsible for developing and implementing the 
Basin Plan, which documents approaches to implementing State and federal policies in the 
context of actual water quality conditions.  

The RWQCB’s other activities include permitting of waste discharges, and implementing 
monitoring programs of pollutant effects. For more information about the State and RWQCB 
regulations and permits that affect the proposed Project, see Section 4.7, Hydrology and Water 
Quality. 

San Francisco Bay Conservation and Development Commission 

The San Francisco Bay Conservation and Development Commission (BCDC) is authorized by the 
McAteer Petris Act to analyze, plan, and regulate San Francisco Bay and its shoreline. It 
implements the San Francisco Bay Plan, and regulates filling and dredging in the Bay, its sloughs 
and marshes, and certain creeks and tributaries. San Francisco BCDC jurisdiction includes San 
Pablo Bay and a shoreline band that extends inland 100 feet from the high tide line. San Francisco 
BCDC permits would be required for any work within either the Bay or the shoreline band.  
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Contra Costa County General Plan Policies 

Contra Costa County set forth a number of natural resource goals and policies in the County’s 
General Plan (2010) that may be pertinent to activities in the Refinery Complex Vicinity. In 
particular, the General Plan designated Significant Ecological Areas throughout the County and a 
number of goals and policies that relate to them. A number of these areas occur in general 
proximity to the proposed Project Area (see Section 4.2.2.2, Project Setting, above). Goals and 
policies include: 

 Identifying, protecting and restoring habitats, wetlands, wildlife corridors, significant trees, 
woodlands, rare species, and wildlife populations;  

 Establishing appropriate land-use zones and setbacks;  

 Regulating ecologically sensitive areas and limiting development;  

 Controlling the amount and location of herbicide, pesticide, and rodenticide applications;  

 Reducing and eliminating sources of polluted water discharged to natural areas; and  

 Strictly limiting fill and dredging in marshes, bays, and lagoons.  

Wetlands 

Wetlands are ecologically productive habitats that support a rich variety of both plant and animal 
life. The importance and sensitivity of wetlands has increased as a result of widespread filling and 
destruction to enable urban and agricultural development. In a jurisdictional sense, there are two 
definitions of a wetland, one adopted by federal agencies and a separate definition adopted by the 
State of California. Both are presented below. 

Federal Wetland Definition 

Wetlands are a subset of waters of the U.S. and receive protection under Section 404 of the Clean 
Water Act (CWA). The term “waters of the U.S.,” as defined in the Code of Federal Regulations 
(33 CFR 328.3[a] and [b] [USACE, 2002]; and 40 CFR 230.3[s] [USEPA, 2004]), includes those 
areas that are inundated or saturated by surface or ground water at a frequency and duration 
sufficient to support, and that under normal circumstances do support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions. In extant regulations, wetlands may be taken 
to be sloughs, wet meadows, or natural ponds; however, in recent years several Supreme Court 
cases have challenged the scope and extent of U.S. Army Corps of Engineers’ (USACE) 
jurisdiction over waters of the U.S. and have led to several reinterpretations of that authority. The 
most recent of those decisions are the case of Solid Waste Agency of Northern Cook County 
(SWANCC) v. the Army Corps of Engineers (January 9, 2001) and Rapanos v. United States 
(June 19, 2006). The SWANCC decision found that jurisdiction over non-navigable, isolated, 
intrastate waters could not be based solely on the use of such waters by migratory birds. The 
reasoning behind the SWANCC decision could be extended to suggest that waters need a 
demonstrable connection with a “navigable water” to be protected under the CWA. The 
introduction of the term isolated has led to the consideration of the relative connectivity between 
waters and wetlands as a jurisdictionally relevant factor. The more recent Rapanos case further 
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questioned the definition of waters of the U.S. and the scope of federal regulatory jurisdiction 
over such waters but resulted in a split decision that did not provide definitive answers but 
expanded the concept that a ‘significant nexus’ with traditional navigable waters was needed for 
certain waters to be considered within the jurisdiction of the USACE.  

State Wetland Definition 

The CDFW has adopted the Cowardin et al. (1979) definition of wetlands. The federal definition 
of wetlands requires three wetland identification parameters to be met, whereas the Cowardin 
definition requires the presence of only one. Thus, identification of wetlands by the CDFW 
consists of the union of: 

 all areas that are periodically inundated or saturated; or  
 in which at least seasonal dominance by hydrophytes may be documented; or  
 in which hydric soils are present. 

The CDFW does not normally assert jurisdiction over wetlands unless they are subject to 
Streambed Alteration Agreements (California Fish and Game Code 1600-1616) or they support 
State-listed endangered species.  

In addition to the CDFW, wetlands receive protection from the State Water Resources Control 
Board (SWRCB) and its nine Regional Water Quality Control Boards (RWQCB) as a subset of 
waters of the State. Waters of the State are defined by the Porter-Cologne Act as “any surface 
water or groundwater, including saline waters, within the boundaries of the state.” The SWRCB 
protects all waters in its regulatory scope, but has special responsibility for isolated wetlands and 
headwaters. These waterbodies have high resource value, are vulnerable to filling, and may not be 
regulated by other programs, such as Section 404 of the CWA (see above). 

4.2.2.4 Project Baseline 

Baseline conditions reflect the current setting of the proposed Project Area, as described above in 
Section 4.2.2.2, Project Setting. This includes the existing developed habitats of the Refinery and 
the special-status plant and animal species identified in Table 4.2-1 with the potential to occur in 
or near these habitats and that may be affected by Project activities. The baseline also includes 
existing Refinery activities that affect the current setting, including the use of the once-through 
cooling water system. 

4.2.3 Significance Criteria  
Based on CEQA Guidelines Appendix G, a project would cause significant adverse impacts to 

biological resources if it would: 

a) Have a substantial adverse effect, either directly or through habitat modifications, on any 
species identified as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Wildlife, the 
National Marine Fisheries Service, or U.S. Fish and Wildlife Service; 



4. Environmental Setting, Impacts, and Mitigation 
Biological Resources 

Phillips 66 Propane Recovery Project 4.2-25 October 2014 
Recirculated Draft Environmental Impact Report 

b) Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies or regulations, or by the California 
Department of Fish and Wildlife or U.S. Fish and Wildlife Service; 

c) Have a substantial adverse effect on federally protected wetlands as defined by Section 404 
of the Clean Water Act (including but not limited to, marsh, vernal pool, coastal, etc.) 
through direct removal, filling, hydrological interruption, or other means; 

d) Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites; 

e) Conflict with any local policies or ordinances protecting biological resources, such as tree 
preservation policy or ordinance; or 

f) Conflict with the provisions of an adopted Habitat Conservation Plan, Natural Community 
Conservation Plan, or other approved local, regional or state habitat conservation plan. 

4.2.4 Discussion of No Biological Resources Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with 
the significance criteria stated above, clearly show that no impacts would be associated with 
criteria b), c), e), and f). The following provides a discussion of each topic area for which there 
would be no impact to biological resources. 

b) Have a substantial adverse effect on any riparian habitat or other sensitive natural 
community identified in local or regional plans, policies or regulations, or by the 
California Department of Fish and Wildlife or U.S. Fish and Wildlife Service. 

c) Have a substantial adverse effect on federally protected wetlands as defined by 
Section 404 of the Clean Water Act (including but not limited to, marsh, vernal pool, 
coastal, etc.) through direct removal, filling, hydrological interruption, or other means. 

e) Conflict with any local policies or ordinances protecting biological resources, such as 
tree preservation policy or ordinance; or 

f) Conflict with the provisions of an adopted Habitat Conservation Plan, Natural 
Community Conservation Plan, or other approved local, regional or state habitat 
conservation plan. 

As noted in the habitat description of the proposed Project Area (see Section 4.2.2.2, Project 
Setting), Project components are entirely located within the Refinery Complex and are currently 
occupied by Refinery structures or devoid of vegetation, therefore providing little or no habitat 
value to plants or animals. Although the Project components located near Refinery shorelines are 
proximal to the northern coastal scrub and estuarine open water habitats that border the Refinery, 
these sites are subject to high and consistent levels of disturbance from ongoing Refinery operations 
and maintenance. Although peripheral, the extent of disturbance is similar to areas located in the 
center of the RC, partly due to the active railway line. In addition, the Project component sites are 
separated from urban or wetland habitats by extensive Refinery operational structures and features. 
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Furthermore, all drainage from these sites and the adjacent areas are directed into the Refinery’s 
stormwater drainage and treatment system and discharged in compliance with the conditions of the 
Refinery’s National Pollutant Discharge Elimination System (NPDES)Permit. Regarding special-
status fishes, San Pablo Bay is home to several species identified in Table 4.2-1 that may be present 
along the Refinery shoreline on a seasonal or year-round basis. If Refinery discharge water is 
inadequately treated before discharging to the Bay, special-status fishes could be adversely 
impacted. The amount of wastewater treated at the facility would increase under the proposed 
Project by up to 20 gallons per minute or up to 0.03 MGD. However, this represents a 1% increase 
over the present rate, which is 2.8 MGD. Because the Refinery wastewater treatment plant has a 
treatment capacity of 10 MGD, the existing wastewater treatment plant can accommodate the minor 
increase in wastewater and effectively treat it before discharging it to San Pablo Bay. For that 
reason, there would be no impacts on special-status fishes as a result of the increase in wastewater.  

Therefore, there would be no impact under these significance criteria.  

4.2.5 Discussion of Impacts and Mitigation Measures 

a) Have a substantial adverse effect, either directly or through habitat modifications, on 
any species as a candidate, sensitive, or special-status species in local or regional 
plans, policies, or regulations, or by the California Department of Fish and Wildlife or 
U.S. Fish and Wildlife Service; 

Impact 4.2-1: The Project could increase disturbance on nearby nesting and foraging birds. 
(Less than Significant) 

Most birds are protected by the Migratory Bird Treaty Act, and their active nests are protected 
during the nesting season. Other birds have year-round special-status protection. Nesting birds are 
considered to have no potential for occurrence within the proposed Project Area. Although some 
birds nest in barren areas such as dirt and graveled road shoulders (e.g., killdeer and California 
horned lark), such areas in the Refinery experience high levels of operational disturbance. 
Moreover, the proposed PA provides little or no foraging resources for either nesting or resident 
birds. For these reasons, the proposed PA is considered unsuitable nesting habitat and negligible 
foraging habitat for birds. No direct impacts to nesting or foraging birds would occur from 
construction or operation of the proposed Project. 

Nesting and foraging birds have the potential to occur in other areas of the Refinery and in the 
RCV, leading to the potential for indirect impacts resulting from noise and visual disturbances 
resulting from Project construction and operation. These indirect impacts would be significant if 
they cause nest abandonment or starvation or otherwise decrease fitness and survival among 
nesting and foraging birds. However, Project component sites are separated from urban or 
wetland habitats by at least 300 feet, and usually more than 800 feet, of extensive Refinery 
operational structures and features. The proposed Propane Recovery Unit site is surrounded by 
existing Refinery operations and is greater than 500 feet from the nearest tree. The proposed 
Propane/Butane Loading Rack site, although located along the shoreline, is about 1,500 feet from 
the nearest vegetation. Lastly, the proposed Propane Storage site is greater than 250 feet from 
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isolated scrub habitat to the northeast, with existing Refinery structures and an active railway line 
situated between. It is vertically separated from isolated salt or brackish marsh at the base of the 
hill, also to the northeast. Furthermore, the small, isolated nature of the marsh at the base of the 
hill would preclude a breeding population of California clapper rail (federally-endangered) or 
California black rail (State threatened). In conclusion, no significant indirect impacts to nesting 
birds or special-status foraging birds would occur from construction and operation of the 
proposed Project. The impact would be less than significant. 

Mitigation: None required. 

  

d) Interfere substantially with the movement of any native resident or migratory fish or 
wildlife species or with established native resident or migratory wildlife corridors, or 
impede the use of native wildlife nursery sites 

Impact 4.2-2: Special-status fishes could be adversely impacted by an increase in once-
through intake water piped in from San Pablo Bay to use as coolant in Refinery processes. 
(Less than Significant) 

San Pablo Bay is home to special-status fish species identified in Table 4.2-1 that may be present 
along the Refinery shoreline on a seasonal or year-round basis. These fishes are potentially at risk 
of being impinged or entrained in intake structures, and this risk could increase due to the 
increased volume of once-through water that would be required under the Project. The amount of 
once-through water piped in from San Pablo Bay to use as coolant in various Refinery processes 
would increase by about 25% as a result of the proposed Project. The present once-through 
amount is 31,500 gallons per minute, which would increase by 8,500 gallons per minute to 
become 40,000 gallons per minute under the proposed Project. The intake structure is located at 
the base of the Marine Terminal Causeway. It consists of four intake bays with 30-inch diameter 
T-shaped intake pipes covered by 3/32-inch mesh wedgewire screens, with five pumps capable of 
withdrawing a maximum flow of 49,000 gallons per minute. Typically, a maximum of four are 
operated simultaneously and the screens are part of a system to reduce impingement and 
entrainment of aquatic species. 

Of the special-status fishes identified in Table 4.2-1, most have freshwater or brackish water 
reproductive and rearing habits which would preclude eggs and larvae from occurring in San 
Pablo Bay near the Refinery. However, outmigrating juvenile Chinook salmon may use shallow 
areas near the intake structure as resting or rearing areas, and so are of particular concern to 
resource agencies (Tenera Environmental, 2013). Biological factors that have been shown to 
influence entrainment and impingement of fishes include fish size (i.e., length, width, and body 
depth), life stage or age, and swimming ability. Other factors contributing to entrainment and 
impingement include fish screen slot size, through-slot velocity, ambient velocity, and the 
orientation of wedgewire screens relative to ambient currents. It is difficult to determine which 
parameters exert the strongest influence with respect to overall performance of an intake 
screening structure or for specific species and life stages (Tenera Environmental, 2006). For these 
reasons, intake structures tend to be designed on a site-specific basis.  
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In 2004, the EPA launched new regulations for existing Cooling Water Intake Systems (CWIS) 
withdrawing over 50 MGD. Although technically exempt from the requirements due to a 
substantially smaller daily withdrawal amount, the Refinery was prompted by the RWQCB to 
comply with the requirements and install EPA-approved submerged cylindrical wedgewire screen 
technology to reduce impingement and entrainment of aquatic organisms. In 2005, the Refinery 
became the first company in California to successfully operate a wedgewire screened intake in a 
saltwater environment (Tenera Environmental, 2006). The Refinery installed the most protective 
wedgewire screens, oriented parallel to the ambient sweeping flow, to meet the EPA through-
screen velocity standard of 0.5 fps or less. A study by Tenera Environmental (2006) documented 
the effectiveness of the intake screening structure, estimating that the site-specific configuration 
eliminated impingement of all juvenile and adult fishes and invertebrates, and significantly 
reduced the entrainment of larval fishes; the location of the intake structure provides effective 
sweeping flow velocities that, combined with low through-screen velocities at maximum 
pumping rates, minimize their entrainment. The study further concluded that, due to the 
freshwater and brackish egg-laying and rearing habits of special-status fish most likely to occur in 
the intake area (e.g., salmon, steelhead, and green sturgeon), the Refinery’s use of EPA-approved 
screening technology provides essentially complete protection against the impingement of these 
species, and virtually eliminates the potential impingement of juvenile and adult fishes and 
invertebrates (Tenera Environmental, 2006). This is consistent with the requirements to minimize 
fish impingement and mortality identified in the USFWS and NMFS joint Programmatic 
Biological Opinion on the EPA’s Issuance and Implementation of the Final Regulations for 
Section 316(b) of the Clean Water Act (USFWS, et al., 2014). 

The 25% increase in once-through volume would be accommodated by the existing five pumps, 
which would continue to operate within the NPDES Permit conditions determined by the 
RWQCB regarding use of wedgewire screens, and there would be continued monitoring and 
reporting of the intake structures in accordance with the Maintenance Procedural Manual “so as 
to minimize impingement and entrainment of fish, shellfish, and other organism.” Therefore, the 
impact on special-status fishes as a result of the increase in once-through intake water volume 
would be less than significant. 

Mitigation: None required. 

  

Impact 4.2-3: Special-status fishes could be adversely impacted by an increase in effluent 
temperature. (Less than Significant) 

San Pablo Bay is home to special-status fish species identified in Table 4.2-1 that may be present 
along the Refinery shoreline on a seasonal or year-round basis. These fishes could be subjected to 
an increased risk of injury, death, or habitat reduction at effluent discharge locations if those 
temperatures exceed permitted discharge limits. With existing heat exchangers, the present 
average discharge temperature is 80 degrees Fahrenheit (ºF), with a maximum discharge 
temperature of 105.4 ºF. New titanium heat exchangers being installed to limit exchanger alloy 
corrosion are expected to be more efficient than the existing exchangers and the proposed Project 
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would continue to operate below the maximum discharge temperature of 110 ºF authorized by the 
Project’s RWQCB NPDES Permit (RWQCB, 2011). The NPDES permit incorporates the Water 
Quality Control Plan for Control of Temperature in the Coastal and Interstate Water and 
Enclosed Bays and Estuaries of California, as adopted in 1972 and amended in 1975, and serves 
to protect aquatic species from unsafe temperatures. To ensure that average effluent temperatures 
do not significantly increase as a result of the new heat exchangers, the proposed Project is 
designed to utilize sufficient cooling water to keep temperatures below the permitted maximum. 

To investigate whether thermal discharge and plume temperatures could result in significant 
adverse effects to aquatic organisms, the Refinery conducted Phase I and II thermal plume studies 
(Tenera Environmental, 2007; 2013). The Phase I study was conducted in 2006-2007 to 
characterize the distribution and dispersion of the Refinery’s elevated cooling water discharge 
temperature and to assess the thermal impact on the receiving water’s designated beneficial uses. 
The movements and dispersal of the discharge plume were investigated through the use of fixed 
location temperature monitoring stations and mobile temperature surveys. A bathymetric survey 
was also conducted to inform flow patterns adjacent to the Refinery. The study found that the size 
and dispersal of the discharge plume was primarily driven by tides and output temperature and 
volume, that the plume tends to be a surface phenomenon with limited contact with the bay 
bottom, and that rapid cooling of the plume accompanies its dispersal. The study also found that 
the shallow cove south of the Refinery contributed significantly to thermal loading when shallow 
water in the cove was heated by the sun and distributed into the study area by tidal currents; solar 
heating of the tidal flats to either side of the Refinery thermal plume point of discharge not only 
produce natural thermal plumes, but on many occasions the temperature of the natural plumes 
significantly exceeded the Refinery discharge and thermal plume temperatures. The study 
ultimately found that any effect of the Refinery plume on fish behavior would be confined to 
species of the upper water column, and such an effect would be of a minor nature given the large 
area and extent of the receiving water’s fish habitat throughout San Pablo Bay. 

Following the Phase I analysis, reviewing agencies requested a Phase II study to assess the 
possibility of a temperature effect on resting Chinook salmon during their Bay-Delta migration. 
Even though the presence of resting outmigrating Chinook salmon in the area of the Refinery’s 
thermal plume was determined to be of low likelihood due to a lack of eelgrass cover and foraging 
habitat, the high value of individual fish warranted special consideration to assure that if a resting 
area were needed, its water temperature regime would not be significantly different than other 
nearby resting areas (Tenera Environmental, 2013). The Phase II study was conducted in 2012-
2013. Temperature monitoring stations were established at the discharge location and at a nearby 
control area where Chinook salmon could rest. The study found that there was no significant 
temperature difference between the discharge location and the control site, so it would be unlikely 
that the Refinery’s thermal discharge negatively affects the potential of the control area as resting 
habitat for salmonids (Tenera Environmental, 2013). By using sufficient cooling water to ensure 
that effluent temperatures remain in compliance with the NPDES Permit and within thermal limits 
that are protective of the aquatic environment, no significant impacts on special-status fishes would 
occur. This issue is also discussed under Impact 4.7-1 in Section 4.7, Hydrology and Water Quality.  

Mitigation: None required. 
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4.3 Energy Conservation 

4.3.1 Introduction 
This section presents analysis relative to the Project’s relationship to energy conservation. 
Discussed are the physical and regulatory setting, the baseline for determining environmental 
impacts, the significance criteria used for determining environmental impacts, and potential 
impacts associated with construction, operation, and maintenance of the Project. 

4.3.2 Setting 

4.3.2.1 State and Regional Setting 

California’s energy system includes electric, natural gas, hydroelectric, nuclear, and petroleum 
resources. California’s energy production system provides 71% of the electricity, 12% of the 
natural gas, and 38% of the petroleum consumed or used for the State. The rest of the State’s 
energy needs are imported and include: natural gas purchases from Canada (22%), the Rocky 
Mountain states (23%), and the Southwest (42%); electricity from the Pacific Northwest (8%, 
primarily hydroelectric) and the Southwest (21%, primarily coal and nuclear); and crude oil 
imported from Alaska (12%) and foreign sources (50%) (CEC, 2011).  

The production of electricity requires the consumption or conversion of energy resources, 
including water, wind, oil, gas, coal, solar, geothermal, and nuclear sources. Of the electricity 
generated in-State, 53.4% is generated by natural gas-fired power plants, 1.7% is generated by 
coal-fired power plants, 14.6% comes from large hydroelectric dams, and 15.7% comes from 
nuclear power plants. The remaining 14.6% of the in-State total electricity production is supplied 
by renewable sources (CEC, 2011). The electricity generated is distributed via a network of 
transmission and distribution lines commonly referred to as the power grid. 

4.3.2.2 Local Setting 

Energy Production 

The main source of energy at the Refinery is refinery fuel gas (RFG), a volatile hydrocarbon gas 
made in the process of breaking down and reformulating crude oil and other raw materials into 
usable products. RFG is consumed on-site by process heaters, boilers, and the turbines and duct 
burners at the 50-megawatt (MW) SPP Plant. Refinery production of RFG for the years from 
2007 to 2011 is shown on Table 4.3-1. Since the heating value of RFG fluctuates slightly and also 
differs from natural gas, the values are presented as heat input or fuel value in units of million 
British thermal units squared (BTU1) rather than in volumes of gas; these ranged from 16,494,001 
to 19,471,134 million BTU per year.  

                                                      
1 One BTU is the quantity of heat needed to raise the temperature of one pound of water by 1° Fahrenheit at sea 

level. 
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TABLE 4.3-1 
REFINERY FUEL GAS PRODUCTION FROM 2007 THROUGH 2011 

Year 
Estimated Refinery Fuel Gas Production  

(million BTU/year) 

2007 19,471,134 
2008 18,426,082 
2009 17,311,048 
2010 17,876,901 
2011 16,494,001 

 
SOURCE: Phillips 66, 2012 

 

 

The main source of electricity at the Refinery is the SPP, a cogeneration facility. The SPP uses three 
simple-cycle gas turbines to generate electricity, and uses gas turbine waste heat to generate steam. 
The plant has an electricity production capacity of approximately 50 MW and is fueled by RFG and 
by purchased natural gas. 

Energy Consumption 

The SPP is fueled mainly by RFG, when the RFG supply is insufficient, it is supplemented by 
natural gas purchased from Pacific Gas & Electric Company (PG&E). As shown on Table 4.3-2, 
the quantities (in terms of heating value) of natural gas supplied by PG&E to the Refinery ranged 
from 8,534,109 to 11,783,188 million BTU per year from 2007 to 2011. Over the past five years, 
natural gas has contributed between 30 to 40% of the combined energy from RFG and natural gas 
used at the Refinery. 

TABLE 4.3-2 
NATURAL GAS PURCHASED FROM 2007 THROUGH 2011 

Year 
Natural Gas Purchased  

(million BTU/year) 

2007 11,783,188 
2008 9,995,181 
2009 10,689,653 
2010 8,534,109 
2011 8,929,930 

 
SOURCE: Phillips 66, 2012 
 

 

In 2011, the Refinery consumed 504,264 megaWatt-hour (MWh) of electricity, of which about 
146,117 MWh was purchased from PG&E and Air Liquide Rodeo Hydrogen Plant with the 
remaining balance produced by the SPP Plant. The Refinery also sold about 30,382 MWh back to 
the PG&E grid (Phillips 66, 2012).  
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4.3.2.3 Regulatory Setting 

Federal and state agencies regulate energy use and consumption through various programs. On 
the federal level, the U.S. Department of Transportation (US DOT), U.S. Department of Energy 
(US DOE), and U.S. Environmental Protection Agency (US EPA) are three agencies with 
substantial influence over energy policies and programs. Generally, federal agencies influence 
transportation energy consumption through establishment and enforcement of fuel economy 
standards for automobiles and light trucks, through funding of energy related research and 
development projects, and through funding for transportation infrastructure projects. On the state 
level, the California Public Utilities Commission and California Energy Commission (CEC) are 
the two agencies with authority over different aspects of energy.  

Federal Regulations 

Energy Policy and Conservation Act 

The Energy Policy Act of 1975 was established in response to the oil crisis of 1973, which 
increased oil prices due to a shortage of reserves. The Act required that all vehicles sold in the 
U.S. meet certain fuel economy goals. Since 1990, the fuel economy standard for new passenger 
cars has been 27.5 miles per gallon. Since 1996, the fuel economy standard for new light trucks 
(gross vehicle weight of 8,500 pounds or less) has been 20.7 miles per gallon. Heavy-duty 
vehicles (i.e., vehicles and trucks over 8,500 pounds gross vehicle weight) are not subject to fuel 
economy standards. This Act indirectly applies to the Project due to its requirements for increased 
fuel economy standards particularly for the construction equipment to be used. 

Energy Policy Act of 2005 

The Energy Policy Act of 2005 seeks to reduce reliance on non-renewable energy resources and 
provide incentives to reduce current demand on these resources. For example, under the Act, 
consumers and businesses can attain federal tax credits for purchasing fuel-efficient appliances 
and products, buying hybrid vehicles, building energy efficient buildings, and improving the 
energy efficiency of residential and commercial buildings. Additionally, tax credits are available 
for the installation of qualified fuel cells, stationary microturbine power plants, and solar power 
equipment. 

State and Local Regulations 

State of California Integrated Energy Policy 

In 2002, the Legislature passed Senate Bill 1389, which required the CEC to develop an 
integrated energy plan biannually for electricity, natural gas, and transportation fuels, for the 
California Energy Report. The plan calls for the State to assist in the transformation of the 
transportation system to improve air quality, reduce congestion, and increase the efficient use of 
fuel supplies with the least environmental and energy costs. To further this policy, the plan 
identifies a number of strategies, including assistance to public agencies and fleet operators in 
implementing incentive programs for Zero Emission Vehicles and their infrastructure needs, and 
encouragement of urban designs that reduce vehicle miles traveled and accommodate pedestrian 
and bicycle access. 



4. Environmental Setting, Impacts, and Mitigation Measures 
Energy Conservation 

Phillips 66 Propane Recovery Project 4.3-4 October 2014 
Recirculated Draft Environmental Impact Report 

The latest update – the 2012 Update to the Integrated Energy Policy Report - was proposed for 
adoption by the CEC on February 13, 2013 (CEC, 2012). The update focuses on: (1) the Energy 
Commission’s adopted electricity and natural gas demand forecast for 2012–2022; (2) the outlook 
for and trends in the natural gas market; (3) the potential for increased development of combined 
heat and power facilities; (4) an assessment of electricity infrastructure needed in Southern 
California to provide sufficient and reliable power; and (5) suggested actions to support 
renewable development and help California meet its Renewables Portfolio Standard target of 33% 
renewable electricity by 2020. 

Contra Costa County General Plan  

The Contra Costa County General Plan contains goals and policies that apply to development 
projects, such as the Project, in the unincorporated County (Contra Costa County, 2010). The 
goals and policies relating to energy and renewable energy resources are summarized as follows:  

 Achieve a balance of uses of the County’s natural and developed resources to meet social 
and economic needs of the County’s residents. 

 Reduce energy use in the County to avoid risks of air pollution and energy shortages which 
prevent orderly development. 

 Achieve utilization of oil and gas resources in a manner beneficial to all County residents. 

Encourage use of renewable resources where they are compatible with the environment. 

4.3.2.4 Project Baseline 

For the energy conservation analysis, the baseline reflects the existing energy used and produced 
at the Refinery as it existed at the time of publication of the notice of preparation for this EIR 
(i.e., July 2012). 

4.3.3 Significance Criteria 
Appendix F of the California Environmental Quality Act (CEQA) Guidelines provides guidance 
for assessing energy impacts of projects. The appendix provides three goals:  

 Decreasing overall per capita energy consumption; 
 Decreasing reliance on natural gas and oil; and 
 Increasing reliance on renewable energy sources. 

Consistent with Appendix F, environmental impacts evaluated in this analysis include: 

a) The Project’s energy requirements by amount and fuel type for each stage of the Project 
including construction, operation, maintenance and/or removal;  

b) The effects of the Project on local and regional energy supplies and on requirements for 
additional capacity; 
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c) The effects of the Project on peak and base period demands for electricity and other forms 
of energy; 

d) The degree to which the Project complies with existing energy standards; 

e) The effects of the Project on energy resources; and 

f) The Project’s projected transportation energy use requirements and its overall use of 
efficient transportation alternatives. 

4.3.4 Discussion of No Energy Conservation Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with 
each of the six significance criteria stated above, demonstrate that no impacts would result with 
respect to the following two issues, c), and d). The following discusses the reasoning supporting 
this conclusion: 

c) Generally, the effects of the Project on peak and base period demands for electricity 
and other forms of energy would be neutral or beneficial. 

The Refinery currently generates most of the electricity and RFG necessary to operate the 
Refinery and with the proposed Project, would continue this practice. The amounts of electricity 
and natural gas required for the proposed Project would not require or cause the construction or 
change in any existing infrastructure or supply external to the Refinery and thus would not cause 
any significant environmental effects. No Impact. 

d) The Project complies with existing energy standards by directly supporting and 
furthering efforts toward achieving those standards. 

By virtue of the replacement and upgrading of equipment, the proposed Project would be required 
to comply with current energy standards. This replacement and upgrading process by itself would 
directly support efforts toward achieving current energy standards. In addition, Phillips 66 would 
incorporate energy conservation measures into the proposed Project that include installing: 
1) High efficiency metal halide lighting; 2) SD100 IEEE841 TEFC-NEMA Premium Efficiency 
motors; 3) Purpose built centrifugal pumps, with optimized impeller design for each specific 
application; 4) A repurposed compressor which would have an efficiency greater than 80%; and 
5) Use of low pressure steam for process heating maximizes cogeneration potential. Thus, the 
proposed Project would not conflict with energy standards. No Impact. 

4.3.5 Discussion of Impacts and Mitigation Measures 
This energy analysis addresses the changes in energy consumption that would result from the 
construction and operation of the proposed Project. While most of the energy necessary for the 
proposed Project to recover propane and butane from RFG would be provided by sources within 
the existing Refinery, the Project would still require the use of additional energy (electricity and 
natural gas) from source outside the Refinery. 
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a) Would the Project’s energy requirements by amount and fuel type for each stage of the 
Project, including construction, operation, maintenance and/or removal, be considered 
significant? 

b) The Project would cause no adverse effect on local and regional energy supplies or 
requirements for additional capacity. 

Impact 4.3-1: Construction and operation of the Project could result in consumption of 
energy and could cause adverse effect on local and regional energy supplies or 
requirements. (Less than Significant) 

Construction 

Although construction-related energy consumption would be short-term in duration, it would 
represent irreversible consumption of finite fossil fuel energy resources. Construction-related 
energy expenditures would include both direct and indirect uses of energy in the form of fuel 
(typically diesel and gasoline fuel) and electricity. Indirect energy use typically represents about 
three-quarters of total construction-related energy consumption, while direct energy represents 
about one-quarter of total construction-related consumption (Hannon et al., 1978). Direct energy 
use would include the consumption of petroleum fuels for operation of construction vehicles and 
the use of electricity for construction equipment, such as welding machines and power tools. 
Energy consumed by power equipment used during construction would be relatively minimal, as 
would be the energy required for any required lighting and operation of ancillary electrical 
equipment. Indirect energy use includes the energy required to make the materials and 
components used in construction of the Project. This includes energy used for extraction of raw 
materials, manufacturing, and transportation associated with manufacturing.  

The precise amount of construction-related energy demand is uncertain. Phillips 66 estimates that 
10,626 gallons per month of diesel fuel and 6,380 gallons per month of gasoline would be required 
for construction and that construction electrical usage would be about 2 MWh per day (Phillips 66, 
2012). Even so, the energy consumption for construction would not result in long-term depletion of 
non-renewable energy resources and would not permanently increase reliance on energy resources 
that are not renewable. Further, construction activities would not reduce or interrupt existing 
electrical or natural gas services due to insufficient supply. Because construction would not 
interrupt existing local PG&E service and because Project-specific construction-related energy 
demands are not expected to have a material effect on energy resources, energy consumption by 
construction activities would be less than significant. Nonetheless, implementation of Mitigation 
Measure 4.3-1, which is described and analyzed in Section 4.3, Air Quality, would ensure that fuel 
energy consumed in the construction phase would not be wasted through unnecessary idling or 
through the operation of poorly maintained equipment.  

Operations 

Project operations would result in some conservation of energy; however, the proposed Project 
would still consume more energy than currently used at the Refinery. Table 4.3-3 summarizes the 
estimated change in energy consumption for new and modified equipment and processes as a 
result of the proposed Project.  
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TABLE 4.3-3 
PROPOSED ENERGY USE FOR NEW AND MODIFIED UNITS 

Unit/Process 
Average Electrical 
Power Use (MW) 

Peak Fuel Input  
(million BTU/hr) 

New steam boiler na 140 

New Propane Recovery Unit 0.455 na 

New Fuel Gas Hydrotreating Unit (U-200) 1 na 

New Propane Storage / Loading 0.075 na 

Salt Water Pumps (for increased cooling) 0.225 na 

Diglycolamine (DGA) treatment (increase treatment) 0.025 na 

Steam Power Plant Fuel Gas Compressor (optimize operations) -0.25 na 

RFGA Feed Gas Compressors (utilize smaller, more 
appropriate sized compressor) 

-0.25 na 

Total 1.28 140 

Total (per year) 11,200 MWh / year 1,226,400 

 
NOTE: na – not applicable. 
 Above table does not include natural gas added to RFG and butane/propane recovered from RFG. Annual fuel use values 

conservatively assume operating 24 hours 365 days per year at the peak rate 
 
SOURCE: Phillips 66, 2012 
 

 

In addition to the changes presented in Table 4.3-3 above, the diglycolamine (DGA) treatment is 
anticipated to require 4 million BTU per hour more process heat. However, as the Fuel Gas 
Hydrotreating Unit would require 4 million BTU per hour less process heat and so there would be 
no net change in process heat required between these two units (Phillips 66, 2012). 

The LPG (Propane/Butane) Recovery Unit is anticipated to require an average of 45 million BTU 
per hour additional steam. The required steam will be provided by the new steam boiler which is 
over-sized for this purpose, or increased steam production from the Steam Power Plant (SPP). For 
this analysis, it’s assumed that the proposed Project would result in steam being generated by the 
new boiler burning natural gas at the maximum rating of 140 million BTU per hour. Conservatively 
assuming this peak natural gas use is sustained throughout the year, the annual increase in natural 
gas consumption is about 1,226,400 million BTU. This estimate represents a 5% increase relative to 
the combined 2011 natural gas and RFG use in 2011. 

As shown in Table 4.3-3, the net average increase in electrical use after the Project is implemented 
would be approximately 1.28 MW. Electricity usage would increase to treat up to 20 gallons per 
minute of additional waste water. However, Phillips 66 estimates the increase in electricity 
associated with treating the waste water would be less than 1% of the total electricity increase 
associated with the proposed Project. Assuming, on average, 1.28 MW of electricity use 
continuously throughout the year, the annual increase in electricity consumption is about 
11,200 MWh. This estimate would represent a 2% increase in existing electricity use for the 
Refinery. 
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In addition to the above energy use, the Refinery would purchase additional natural gas from 
PG&E to make up for the propane and butane that is removed from the system to meet the heat 
load demands of other process unit operations. The Refinery expects to purchase and add, on 
average, 1,275 million BTU per hour of natural gas into the refinery fuel gas (for a total of 
11,169,000 million BTU per year). This addition of natural gas makes up for the heat energy in 
the propane and butane that would be removed. The amount of propane and butane removed is 
estimated to be equivalent to recovering 11,742,780 million BTU per year. Thus from an energy 
consumption standpoint, less RFG would be burned on site (11,742,780-11,169,000=573,780 
million BTU per year less burned). By having the flexibility to adjust the amount of supplemental 
natural gas added to the RFG during periods of lower than normal refinery fuel gas consumption, 
the Refinery would be able to better balance RFG production versus consumption at the Refinery. 
As a result, Phillips 66 expects that the proposed Project would result in less flaring (Phillips 66, 
2012). 

Table 4.3-4 summarizes the fuel consumed and recovered from process equipment. The net 
increase of energy consumed in the processes is less than 3% of the total amount of refinery fuel 
gas and natural gas consumed in 2011. 

TABLE 4.3-4 
SUMMARY OF FUEL CONSUMED/RECOVERED FROM  

PROCESS EQUIPMENT DURING OPERATIONS 

Category Energy Consumed (million BTU/year) 

Natural Gas Added to RFG 11,169,000 

Butane/Propane Recovered from RFT -11,742,780 

RFG Combusted in Boiler 1,226,400 

Total (per year) 652,620 

 
SOURCE: Phillips 66, 2012 
 

 

Electricity consumption required for operations and maintenance of the Project would be minimal 
(approximately less than 3% of the total Refinery annual usage over the current baseline). The 
source of this energy would be substantially the same as baseline conditions; i.e., most power 
would be provided by the Refinery’s cogeneration plants with only the occasional use of 
electricity from the PG&E grid. Therefore, impacts from operations and maintenance of the 
Project related to the consumption of energy would be less than significant.  

Mitigation: None required. 

_________________________ 
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e) The Project would have no adverse effect on energy resources 

Impact 4.3-2: Operation of the Project could have an adverse effect on energy resources. 
(Less than Significant) 

Operation of the proposed Project would increase the total Refinery electrical and fuel energy 
usage by less than 3% (see Table 4.3-4) over the current baseline for the Refinery (Phillips 66, 
2012). This incidental increase would not be expected to result in any adverse effects on existing 
energy resources available to the local area or region. A waste heat recovery heat exchanger 
would be included as part of the Project specifically to recover waste energy which reduces 
project dependence on non-renewable energy. Further, a low pressure steam heat exchanger 
would be included in the Project specifically to maximize refinery cogeneration potential 
offsetting a portion (~20 %) of the proposed Project’s electrical demand. As a result of the very 
limited increase in energy use, and energy efficiency features that would be included in the 
Project, there would be a less than significant impact. 

Mitigation: None required. 

_________________________ 

f) Would the Project’s projected transportation energy use requirements be significant, 
and would the Project’s overall use of transportation alternatives be efficient? 

Impact 4.3-3: Transportation energy usage for the proposed Project could result in wasteful 
or unnecessary consumption of energy. (Less than Significant) 

Implementation of the proposed Project would increase the transportation of product and 
personnel. This includes increasing propane and butane transport by 8 tank cars per day on an 
annual average.2 The proposed Project would also result in two additional workers who are 
assumed to drive a car to and from work. 

The increase in fuel consumption associated with the tank cars, and commuter vehicles were 
estimated based on the following parameters. 

Transport of Propane/Butane by tank car: 

 An average of 8 additional tank cars per day would be used to transport the propane and 
butane; 

 The train travels from the California and Arizona border to the Richmond Yard with empty 
tank cars following a Union Pacific route (659 miles);3 

                                                      
2  Currently, the Refinery can export up to 16 tank cars per day of butane. With the proposed Project, a maximum of 

24 tank cars may be exported per day. 
3  Because there are many unknowns for the life of the Project as to where cars/trains would originate from and when 

filled, where they would typically or ultimately be delivered to, the scenario presented here is based on the 
emissions scenario considered for greenhouse gas emissions (see Section 4.5, Greenhouse Gas Emissions, for 
additional information). In actuality, as is discussed in Section 3.3.2.17, Tank Cars, the current baseline situation 
for existing butane transport is to bring empty tank cars from Martinez (a shorter distance than from Richmond), 
and to transport filled tank cars to Roseville for further distribution. This makes the scenario shown here used to 
estimate energy usage conservative.  
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 The train travels from the Richmond Yard to the Refinery (12 miles) with empty tank cars;4 

 The train then travels back to the Richmond Yard (12 miles) and then the Arizona border 
(659 miles) with full tank cars; and 

 The train spends one hour in tank car switching activities at the Refinery. 

 Commuter Vehicles; 

 Round trip commute of 19 miles per day; and 

 Cars have a fuel economy of 24 miles per gallon (mpg)5. 

Based on the above parameters, the estimated increases in transportation related fuels consumed 
are summarized on Table 4.3-5. 

TABLE 4.3-5 
INCREASE FUEL CONSUMPTION FOR TRANSPORT DURING OPERATIONS 

Material Daily Increasea 
Mode of 

Transport 
Diesel 

(gallons/yr) 
Gasoline 

(gallons/yr) 

Propane/Butane 8 tank cars Rail 346,833 0 

Commuters 2 round trips Light duty auto 0 580 

Total Gallons/yr   346,833 gallons/yr 580 gallons/yr 

 
NOTE:  

a The 8 tank cars per day represent an annual average. The 2 commuter round trips present a maximum daily increase. 

 
SOURCE: Phillips 66, 2012 
 

 

While additional sulfur would be removed from the RFG, this increased removal is not expected 
to increase the maximum daily truck trips to transport sulfur as a product. Though, on average 
over a year, the actual sulfur product delivered may increase by a few percent and so the increase 
in annual average diesel fuel consumption for transporting addition sulfur product is not expected 
to be significant compared to the total diesel fuel consumed by the proposed Project. 

In summary, with operation of the proposed Project, the Refinery would continue to be a net 
exporter of energy. Thus, transportation energy usage from the proposed Project would not 
represent a wasteful or unnecessary consumption of energy and would be a less than significant 
impact.  

Mitigation: None required. 

                                                      
4  Ibid. 
5 Fuel economy is based on CARB EMFAC2011 emission factor mode for a light duty auto driven in Contra Costa 

County in 2015). 
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4.4 Geology and Soils 

4.4.1 Introduction 
This section identifies and evaluates potential impacts related to geology and soils that could 
result from the proposed Project. The proposed Project includes new facilities and modifications 
of existing facilities at the Refinery. This section establishes the existing conditions based on the 
regional geology and seismicity of Contra Costa County and the San Francisco Bay Area, 
followed by a discussion of the soils, geologic units, earthquake faults, and potential seismic 
hazards at the Refinery. The regulatory framework section discusses State and County policies 
and regulations that pertain to geologic hazards, seismic hazards, and protection of soil resources. 
The impact analysis determines the geologic impacts based on the significance criteria and when 
necessary, the impact analysis includes appropriate mitigation measures. 

4.4.2 Setting 

4.4.2.1 Regional Setting 

The Refinery is located in northern Contra Costa County along the southeastern edge of San Pablo 
Bay. Geologically, this region of California is characterized by a series of northwest-trending 
mountains and valleys controlled by tectonic folding and faulting. The region has undergone a 
complex geologic history of folding, faulting, uplift, sedimentation, volcanism, and erosion. 

Geologic bedrock units of the region consist primarily of sedimentary rocks, occasional volcanic 
rocks, and alluvial deposits. Regional basement rocks consist of the highly-deformed Great 
Valley Sequence, which include massive beds of marine sandstone intermixed with siltstone and 
shale, and marine sandstone and shale overlain by soft non-marine units. Unconsolidated alluvial 
deposits, artificial fill, and estuarine deposits underlie the marginal areas along the San Pablo 
Bay, Carquinez Straight, and Suisun Bay. Landslides in the region occur in weak, easily 
weathered bedrock on relatively steep slopes.  

The Refinery is located in the seismically-active San Francisco Bay region situated on a plate 
boundary marked by the San Andreas Fault System, which consists of several northwest-trending 
active and potentially active faults, as shown on Figure 4.4-1. In the Bay Area, movement along 
this plate boundary is distributed across a complex system of strike-slip, right-lateral, parallel and 
sub-parallel faults. These faults include the San Andreas, Hayward, Rodgers Creek-Healdsburg, 
Concord-Green Valley, Greenville-Marsh Creek, Calaveras, and West Napa.  

4.4.2.2 Project Setting 

Geology 

Much of the hillsides in the active area of the Refinery have been subjected to extensive cut-and-
fill excavation during past construction activities. The grading took place in the 1950s and earlier 
to form level areas for the construction of tanks and refining equipment. Subsurface conditions at  



Figure 4.4-1
Active and Potentially Active
Bay Area Earthquake Faults

SOURCE:  California Department of Conservation
Geological survey (Jennings, 1994)
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the Refinery generally consist of varying thicknesses of artificial fill materials and native soil over 
weathered sedimentary rocks. Artificial fill consists of heterogeneous mixtures of clay, sand, and 
gravel and native soils, where still present, are fine-textured silt, clay, and sand mixtures that cover 
underlying bedrock in a thin mantle. Bedrock outcropping is also overlaid by hollow ovals of 
artificial levee fill, which resulted from the Refinery’s historic cut and fill activities. Areas mapped 
as artificial levee fill are noted as largely consisting of dumped, uncompacted material when created 
prior to 1965 (Helley and Graymer, 1997). Bedrock underlying the proposed Project site is 
classified as San Pablo Group sedimentary rocks of the Neroly and Cierbo Formations, which 
consist of marine sandstones interbedded with siltstone, mudstone, and shale (Graymer et al, 1994).  

A preliminary geotechnical engineering study was performed in 2002 as part of a previous project 
at the Refinery, the Ultra Low Sulfur Diesel Strategic Modernization Project, to address proposed 
improvements (Contra Costa County, 2003). The investigation evaluated subsurface conditions at 
the locations of the facilities proposed for that project and determined that the majority of the site 
is underlain by the Neroly Formation at various depths. In general, bedrock would be expected to 
be deeper heading towards the bay shoreline.  

Faults and Seismicity  

The San Francisco Bay Area region contains both active and potentially-active faults and is 
considered a region of high seismic activity.1 The U.S. Geological Survey (USGS) Working 
Group on California Earthquake Probabilities has evaluated the probability of one or more 
earthquakes of Richter magnitude (M) 6.7 or higher occurring in the San Francisco Bay Area 
within the next 30 years. The result of the evaluation indicated a 63% likelihood that such an 
earthquake event would occur in the Bay Area between 2007 and 2037 (USGS, 2008). 

Richter magnitude is a measure of the size of an earthquake as recorded by a seismograph, a 
standard instrument that records groundshaking at the location of the instrument. The reported 
Richter magnitude for an earthquake represents the highest amplitude measured by the 
seismograph at a distance of 100 kilometers from the epicenter. Richter magnitudes vary 
logarithmically with each whole number step representing a ten-fold increase in the amplitude of 
the recorded seismic waves. Earthquake magnitudes are also measured by their Moment 
Magnitude (Mw), which is related to the physical characteristics of a fault including the rigidity 
of the rock, the size of fault rupture, and movement or displacement across a fault (CGS, 2002). 

The Project site could be subjected to damage from movement on any one of the active Bay Area 
earthquake faults. The Refinery is located approximately mid-way between the active Hayward 
and Concord-Green Valley faults, as shown on Figure 4.4-1. Table 4.4-1 lists the nearest active 
and potentially active faults, their classification and historical seismicity, and their Mw. 

                                                      
1  An “active” fault is defined by the State of California as a fault that has had surface displacement within Holocene 

time (approximately the last 11,000 years). A “potentially active” fault is defined as a fault that has shown evidence 
of surface displacement during the Quaternary (last 1.6 million years), unless direct geologic evidence demonstrates 
inactivity for all of the Holocene or longer. This definition does not, of course, mean that faults lacking evidence of 
surface displacement are necessarily inactive. “Sufficiently active” is also used to describe a fault if there is some 
evidence that Holocene displacement occurred on one or more of its segments or branches (Hart, 2007). 
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TABLE 4.4-1 
ACTIVE FAULTS IN THE PROJECT SITE VICINITY 

Fault 

Location and 
Direction from 
Refinery 

Recency of 
Movement 

Fault 
Classificationa 

Historical 
Seismicityb 

Maximum 
Moment 

Magnitude 
Earthquake 

(Mw)c 

Hayward 7 miles southwest Pre-Historic 
(possible 1836; 
1868 ruptures) 
Holocene 

Active M 6.8, 1868 
Many <M 4.5 

7.1 

West Napa 8 miles north Holocene Active Not Applicable 6.5 

Concord-
Green Valley 

9 miles east Historic (1955) 
Holocene 

Active Historic active 
creep 

6.9 

Rodgers 
Creek 

12 miles northwest Historic Holocene Active M 6.7, 1898 
M 5.6, 5.7, 1969 

7.0 

Pleasanton 22 miles southeast Holocene Active Not Applicable 5.5 

San Andreas 25 miles west Historic (1906; 1989 
ruptures) 

Active M 7.1, 1989  
M 8.25, 1906  
M 7.0, 1838  
Many <M 6 

7.9 

Calaveras 
(northern) 

25 miles southeast Historic  
(1861 rupture) 
Holocene 

Active M 5.6-M 6.4, 1861 
M 4 to M 4.5 
swarms 1970, 1990 

6.8 

Marsh Creek-
Greenville 

28 miles southeast Historic  
(1980 rupture) 
Holocene 

Active M 5.6 1980 6.9 

 
a See footnote 1. 
b Richter magnitude (M) and year for recent and/or large events. The Richter magnitude scale reflects the maximum amplitude of a 

particular type of seismic wave. 
c Moment magnitude is related to the physical size of a fault rupture and movement across a fault. Moment magnitude provides a 

physically meaningful measure of the size of a faulting event (CGS 2002). The Maximum Moment Magnitude Earthquake (Mw), derived 
from the joint CGS/USGS Probabilistic Seismic Hazard Assessment for the State of California. (Peterson et al, 1996). 

 
SOURCES: Jennings, 2010; Hart, 2007 
 

 

The closest active fault to the Refinery is the Hayward fault, located approximately 7 miles 
southwest. The Hayward Fault Zone is the southern extension of a fracture zone that includes the 
Rodgers Creek fault (north of San Pablo Bay), the Healdsburg fault (Sonoma County), and the 
Maacama fault (Mendocino County). The Hayward fault trends to the northwest within the East 
Bay, extending from San Pablo Bay in Richmond, 60 miles south to San Jose, when it converges 
with the Calaveras fault, a similar type fault that extends north to Suisun Bay. Historically, the 
Hayward fault generated two sizable earthquakes, both in the 1800s. The USGS Working Group 
on California Earthquake Probabilities includes the Hayward–Rodgers Creek fault systems in the 
list of those faults that have the highest probability of generating earthquakes of M 6.7 and 
greater sometime before over the next 30 years (USGS, 2003). 

Nearby potentially-active faults include the Franklin and Southampton faults. The Franklin fault, 
located 1 mile east of the Refinery, is a reverse fault that extends from southwest of the Walnut 
Creek area to an inferred terminal point located near the town of Selby along the south shore of 
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the Carquinez Strait. The maximum credible earthquake for the Franklin fault has been estimated 
to be M 6.5 (Geomatrix, 1992 as referenced in Contra Costa County, 2003). The Southampton 
fault, located approximately 2.5 miles east of the Refinery, extends northwest across the 
Carquinez Strait near the town of Port Costa to an inferred terminal point in the low-lying hills 
east of the city of Vallejo. The maximum credible earthquake for the Southampton fault has been 
estimated to be M 6.25 (Geomatrix, 1992 as referenced in Contra Costa County, 2003).The 
California Geological Survey (CGS, formerly California Division of Mines and Geology) does 
not consider the Franklin or Southampton faults to be active, nor are they zoned under the 
Alquist-Priolo Act as Earthquake Hazard Zones, as discussed below (Hart, 2007). 

Ground movement during an earthquake can vary depending on the overall magnitude, distance 
to the fault, focus of earthquake energy, and type of geologic material. The composition of 
underlying soils, even those relatively distant from faults, can intensify ground shaking. Areas 
that are underlain by bedrock tend to experience less ground shaking than those underlain by 
unconsolidated sediments such as artificial fill. For this reason, earthquake intensities are also 
measured in terms of their observed effects at a given locality. The Modified Mercalli (MM) 
intensity scale (see Table 4.4-2) is commonly used to measure earthquake damage due to ground 
shaking. The MM values for intensity range from I (earthquake not felt) to XII (damage nearly 
total), and intensities ranging from IV to X could cause moderate to significant structural 
damage.2 The intensities of an earthquake will vary over the region of a fault and generally 
decrease with distance from the epicenter of the earthquake. 

Seismic Hazards 

Seismic hazards include ground shaking, liquefaction, lateral spreading, differential settlement, 
landsliding, and inundation by encroaching waves (tsunami and seiches). There are no known 
active faults traversing the Refinery property and therefore, fault rupture is not considered a 
potential geologic hazard capable of causing damage to Refinery equipment. 

Ground Shaking 

Strong ground shaking from earthquakes generated by active faults in the Bay Area is a notable 
hazard to the proposed Project. During the life of the proposed Project, the Refinery is likely to be 
subjected to at least one moderate to severe earthquake that would cause strong ground shaking.  

The severity of ground shaking at the Refinery resulting from a specific earthquake would depend 
on the characteristics of the generating fault, distance to the energy source, the magnitude of the 
event, and the site-specific geologic conditions. The areas of the Refinery directly underlain by 
bedrock would likely experience less severe ground shaking than those underlain by artificial 
fill or native soils. According to the CGS probabilistic seismic hazard map, peak ground  

                                                      
2  The damage level represents the estimated overall level of damage that will occur for various MM intensity levels. 

The damage, however, will not be uniform. Not all buildings perform identically in an earthquake. The age, 
material, type, method of construction, size, and shape of a building all affect its performance. 
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TABLE 4.4-2 
MODIFIED MERCALLI INTENSITY SCALE 

Intensity 
Value Intensity Description 

Average Peak 
Ground 

Accelerationa 

I Not felt except by a very few persons under especially favorable circumstances. < 0.0017 g 

II 
Felt only by a few persons at rest, especially on upper floors on buildings. 
Delicately suspended objects may swing. 

0.0017-0.014 g 

III 
Felt noticeably indoors, especially on upper floors of buildings, but many people do 
not recognize it as an earthquake. Standing motor cars may rock slightly, vibration 
similar to a passing truck. Duration estimated. 

0.0017-0.014 g 

IV 
During the day felt indoors by many, outdoors by few. At night, some awakened. 
Dishes, windows, doors disturbed; walls make cracking sound. Sensation like 
heavy truck striking building. Standing motor cars rocked noticeably. 

0.014–0.039 g 

V 
Felt by nearly everyone, many awakened. Some dishes and windows broken; a 
few instances of cracked plaster; unstable objects overturned. Disturbances of 
trees, poles may be noticed. Pendulum clocks may stop. 

0.035 – 0.092 g 

VI 
Felt by all, many frightened and run outdoors. Some heavy furniture moved; and 
fallen plaster or damaged chimneys. Damage slight. 

0.092 – 0.18 g 

VII 

Everybody runs outdoors. Damage negligible in buildings of good design and 
construction; slight to moderate in well-built ordinary structures; considerable in 
poorly built or badly designed structures; some chimneys broken. Noticed by 
persons driving motor cars. 

0.18 – 0.34 g 

VIII 

Damage slight in specially designed structures; considerable in ordinary substantial 
buildings, with partial collapse; great in poorly built structures. Panel walls thrown 
out of frame structures. Fall of chimneys, factory stacks, columns, monuments, 
walls. Heavy furniture overturned. Sand and mud ejected in small amounts. 
Changes in well water. Persons driving motor cars disturbed. 

0.34 – 0.65 g 

IX 

Damage considerable in specially designed structures; well-designed frame 
structures thrown out of plumb; great in substantial buildings, with partial collapse. 
Buildings shifted off foundations. Ground cracked conspicuously. Underground 
pipes broken. 

0.65 – 1.24 g 

X 

Some well-built wooden structures destroyed; most masonry and frame structures 
destroyed with foundations; ground badly cracked. Rails bent. Landslides 
considerable from riverbanks and steep slopes. Shifted sand and mud. Water 
splashed (slopped) over banks. 

> 1.24 g 

XI 
Few, if any, (masonry) structures remain standing. Bridges destroyed. Broad 
fissures in ground. Underground pipelines completely out of service. Earth slumps 
and land slips in soft ground. Rails bent greatly. 

> 1.24 g 

XII 
Damage total. Practically all works of construction are damaged greatly or 
destroyed. Waves seen on ground surface. Lines of sight and level are distorted. 
Objects are thrown upward into the air. 

> 1.24 g 

 
a Value is expressed as a fraction of the acceleration due to gravity (g). Gravity (g) is 9.8 meters per second squared. 1.0 g of acceleration 

is a rate of increase in speed equivalent to a car traveling 328 feet from rest in 4.5 seconds. 
 
SOURCE: ABAG, 2003; CGS, 2003  
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acceleration3 at the Refinery could reach or exceed 0.47 g (CGS, 2013). A probabilistic seismic 
hazard map4 is a map that shows the hazard from earthquakes that geologists and seismologists 
agree could occur. It is “probabilistic” in the sense that the analysis takes into consideration the 
uncertainties in the size and location of earthquakes and the resulting ground motions that can 
affect a particular site. By comparison, the maximum ground accelerations recorded in 
San Francisco and Oakland during the 1989 moment magnitude 6.9 Loma Prieta earthquake were 
approximately 0.3 g. However, the recording sites were located over 40 miles from the 
earthquake epicenter. Ground accelerations within the Loma Prieta epicenter region were 0.7 g 
(CGS, 1990). The Refinery, which is approximately 75 miles from the epicenter, experienced 
only 0.1 g (Contra Costa County, 1994). 

Liquefaction 

Liquefaction is the sudden temporary loss of shear strength in saturated, loose to medium-density 
granular sediments subjected to ground shaking. It generally occurs when seismically-induced 
ground shaking causes the pressure of the water between the granules to increase to a point equal 
to the pressure of the soil overburden. When this occurs, the soil can move like a fluid, hence the 
term liquefaction. Liquefaction can cause foundation failure of buildings and other facilities due 
to the reduction of foundation bearing strength.  

The potential for liquefaction depends on the duration and intensity of earthquake shaking, 
particle size distribution of the soil, density of the soil, and elevation of the groundwater. Areas at 
risk due to the effects of liquefaction are typified by a high groundwater table and underlying 
loose to medium-density granular sediments, particularly younger alluvium and artificial fill. Fill 
and native sediments encountered beneath the Refinery during previous geotechnical 
investigations were predominantly stiff clayey sands and sandy clays with gravel, although layers 
of loose sands and sandy gravels were present. Shallow groundwater within the upper 50 feet 
below ground surface was encountered in some borings (Geomatrix, 2002 as referenced in Contra 
Costa County, 2003). Potential liquefaction hazards were not specifically analyzed during the 
preliminary geotechnical investigations conducted for the prior improvements at the Refinery. 
However, previous geologic investigations at the Refinery have noted that areas underlain by 
shallow bedrock are generally not at risk for liquefaction (Contra Costa County, 1994). 
According to the Association of Bay Area Governments (ABAG) Liquefaction Susceptibility 
Map, the majority of the Refinery is mapped as having a very low risk of liquefaction with the 

                                                      
3  Ground accelerations are expressed in terms of g, which is equal to the acceleration of gravity, or approximately 

32.2 feet per second squared. An object that accelerates at 1 g for one second will reach a speed of 32.2 feet per 
second and cover a distance of 16.1 feet. 

4 The maps are typically expressed in terms of probability of exceeding a certain ground motion. For example, the 
maps showing 10% probability of exceedance in 50 years depict an annual probability of 1 in 475 of being 
exceeded each year. This level of ground shaking has been used for designing buildings in high seismic areas. 
These maps show ground motions that geologists and seismologists do not think would be exceeded in the next 
50 years; in fact, there is a 90% chance that these ground motions would not be exceeded. This probability level 
allows engineers to design buildings for larger ground motions than geologists and seismologists think would occur 
during a 50-year interval, which makes buildings safer than if they were only designed for the ground motions that 
are expected to occur in the next 50 years. Seismic shaking maps are prepared using consensus information on 
historical earthquakes and faults. These levels of ground shaking are used primarily for formulating building codes 
and for designing buildings. The maps can also be used for estimating potential economic losses and preparing for 
emergency response (Peterson et al., 1999).  
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exception of the western shoreline area (ABAG, 2012). The propane loading rack component of 
the proposed Project would be located in this area of high liquefaction susceptibility. 

Differential Settlement 

Earthquake shaking can produce compaction and densification of dry, uniformly graded, granular, 
and loose soil material. The amount of compaction across an area can vary due to differences in 
soil types, producing differential settlement. Artificial fill may also be susceptible to differential 
settlement. Differential settlement can affect existing and proposed foundations, slabs, and 
pavements. Preliminary geotechnical information indicates up to 0.5 inches of differential 
settlement may occur with use of a spread-footing foundation design (Geomatrix, 2002 as 
referenced in Contra Costa County, 2003). 

Other Geologic Hazards 

Expansive Soil 

Expansive soils exhibit a “shrink-swell” behavior. Shrink-swell is the cyclic change in volume 
(expansion and contraction) that occurs in fine-grained clay sediments from the process of 
wetting and drying. Structural damage may result over an extended period of time, usually as the 
result of inadequate soil and foundation engineering or the placement of structures directly on 
expansive soils. Typically, soils that exhibit expansive characteristics comprise the upper five feet 
of the surface. The effects of expansive soils could damage foundations of above-ground 
structures, paved roads and streets, and concrete slabs. Expansion and contraction of soils, 
depending on the season and the amount of surface water infiltration, could exert enough pressure 
on structures to result in cracking, settlement, and uplift. According to the engineering study for 
the previous project at the Refinery, existing near surface soils at several locations at the Refinery 
have moderate to high expansion potentials (Contra Costa County, 2003). 

Soil Erosion 

Soil erosion is the process whereby soil materials are worn away and transported to another area 
either by wind or water. Rates of erosion can vary depending on the soil material and structure, soil 
placement, and human activity. The erosion potential for soils is variable throughout the proposed 
Project area. Excessive soil erosion can eventually lead to damage of building foundations and other 
improvements. Erosion is most likely on sloped areas with exposed soil, especially when unnatural 
slopes are created by cut and fill activities. Soil erosion rates can therefore be higher during the 
construction phase. Typically, the soil erosion potential during construction is reduced by using 
modern construction practices; and once an area is graded and covered with concrete, structures, 
asphalt, or vegetation, the soil erosion potential is nearly eliminated. 

Landslides 

Landslides are dependent on the slope and geology of an area as well as the amount of rainfall, 
excavation, and seismic activity. A landslide or slope failure is a mass of rock, soil, and debris 
displaced downslope by sliding, flowing, or falling. Steep slopes and downslope creep of surface 
materials characterize landslide-susceptible areas. 
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Landslides can occur on slopes of 15% or less, however, the probability is greater on steeper slopes, 
with old landslide deposits being the most likely to experience failure (Contra Costa County, 1994). 
Landslides typically occur within slide-prone geologic units that contain excessive amounts of water. 

Landslides may occur locally in colluvial deposits on hillsides, or within unsupported cut and fill 
slopes. The Refinery is constructed on a hillside that was historically altered to create flat, terraced 
building pads. These pads were created through cut and fill operations. Potential instability in 
existing or proposed terraced pads and retaining walls could result in landslide hazards. Although 
regional geologic mapping identified artificial levee fill within the Refinery as uncompacted, site-
specific mapping of the Refinery has not identified landslide prone materials (Contra Costa County, 
1994).  

Natural Settlement 

Natural settlement typically occurs in unconsolidated deposits, such as artificial fill and estuarine 
deposits locally referred to as Bay Mud, over time as a result of increased foundation loads and 
vibrations from overlying structures. Natural settlement may affect foundations, slabs, and 
pavements. Geotechnical studies conducted for a previous project at the Refinery indicated that 
areas of the Refinery were susceptible to 1 inch of settlement, depending upon foundation design 
(Geomatrix, 2002 as referenced in Contra Costa County, 2003). 

4.4.2.3 Regulatory Setting 

Federal Regulations 

Earthquake Hazards Reduction Act 

The Earthquake Hazards Reduction Act was enacted in 1997 to “reduce the risks to life and 
property from future earthquakes in the United States through the establishment and maintenance 
of an effective earthquake hazards and reduction program.” To accomplish this, the Act 
established the National Earthquake Hazards Reduction Program (NEHRP). This program was 
significantly amended in November 1990 to refine the description of agency responsibilities, 
program goals, and objectives. 

NEHRP’s mission includes improved understanding, characterization, and prediction of hazards 
and vulnerabilities; improvement of building codes and land use practices; risk reduction through 
post-earthquake investigations and education; development and improvement of design and 
construction techniques; improvement of mitigation capacity; and accelerated application of 
research results. The NEHRP designates the Federal Emergency Management Agency (FEMA) 
as the lead agency of the program and assigns it with several planning, coordinating, and 
reporting responsibilities. Programs under NEHRP help inform and guide planning and building 
code requirements such as emergency evacuation responsibilities and seismic code standards. 

Occupational Safety and Health Administration (OSHA) Regulations 

Excavation and trenching are among the most hazardous construction activities. OSHA’s 
Excavation and Trenching standard, Title 29 of the Code of Federal Regulations (CFR), 
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Part 1926.650, covers requirements for excavation and trenching operations. OSHA requires that 
all excavations in which employees could potentially be exposed to cave-ins be protected by 
sloping or benching the sides of the excavation, supporting the sides of the excavation, or placing 
a shield between the side of the excavation and the work area. 

State Regulations 

California Building Code 

The California Building Code (CBC) has been codified in the California Code of Regulations 
(CCR) as Title 24, Part 2. Title 24 is administered by the California Building Standards 
Commission, which by law, is responsible for coordinating all building standards. Under State 
law, all building standards must be centralized in Title 24 or they are not enforceable. The 
purpose of the CBC is to establish minimum standards to safeguard the public health, safety, and 
general welfare through structural strength, means of egress facilities, and general stability by 
regulating and controlling the design, construction, quality of materials, use and occupancy, 
location, and maintenance of all building and structures within its jurisdiction. The 2010 CBC is 
based on the 2009 International Building Code (IBC) published by the International Code 
Conference. In addition, the CBC contains necessary California amendments, which are based on 
reference standards obtained from various technical committees and organizations such as the 
American Society of Civil Engineers (ASCE), the American Institute of Steel Construction 
(AISC), and the American Concrete Institute (ACI). ASCE Minimum Design Standards 7-05 
provides requirements for general structural design and includes means for determining 
earthquake loads as well as other loads (e.g., flood, snow, wind, etc.) for inclusion into building 
codes. The provisions of the CBC apply to the construction, alteration, movement, replacement, 
and demolition of every building or structure or any appurtenances connected or attached to such 
buildings or structures throughout California. 

The earthquake design requirements take into account the occupancy category of the structure, 
site class, soil classifications, and various seismic coefficients, which are used to determine a 
Seismic Design Category (SDC) for a project as described in Chapter 16 of the CBC. The SDC is 
a classification system that combines the occupancy categories with the level of expected ground 
motions at the site and ranges from SDC A (very small seismic vulnerability) to SDC E (very 
high seismic vulnerability and near a major fault). Design specifications are then determined 
according to the SDC in accordance with Chapter 16 of the CBC. Chapter 16, Section 1613 
provides earthquake loading specifications for every structure, and portion thereof, including 
nonstructural components that are permanently attached to structures and their supports and 
attachments, which shall be designed and constructed to resist the effects of earthquake motions 
in accordance with ASCE 7-05.  

Chapter 18 of the CBC covers the requirements of geotechnical investigations (Section 1803), 
excavation, grading, and fills (Section 1804), load-bearing of soils (1805), as well as foundations 
(Section 1808), shallow foundations (Section 1809), and deep foundations (Section 1810). Chapter 
18 also describes analysis of expansive soils and the determination of the depth to groundwater 
table. For Seismic Design Categories D, E, and F, Chapter 18 requires analysis of slope instability, 
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liquefaction, and surface rupture attributable to faulting or lateral spreading, plus an evaluation of 
lateral pressures on basement and retaining walls, liquefaction and soil strength loss, and lateral 
movement or reduction in foundation soil-bearing capacity. It also addresses mitigation measures to 
be considered in structural design, which may include ground stabilization, selecting appropriate 
foundation type and depths, selecting appropriate structural systems to accommodate anticipated 
displacements, or any combination of these measures. The potential for liquefaction and soil 
strength loss must be evaluated for site-specific peak ground acceleration magnitudes and source 
characteristics consistent with the design earthquake ground motions. 

Construction General Permit 

The California Construction Storm Water Permit (Construction General Permit)5, adopted by the 
State Water Resources Control Board (SWRCB), regulates construction activities that include 
clearing, grading, and excavation resulting in soil disturbance of at least one acre of total land area. 
The Construction General Permit authorizes the discharge of storm water to surface waters from 
construction activities. It prohibits the discharge of materials other than storm water and authorized 
non-storm water discharges and all discharges that contain a hazardous substance in excess of 
reportable quantities established at 40 Code of Federal Regulations 117.3 or 40 Code of Federal 
Regulations 302.4, unless a separate National Pollution Discharge Elimination System (NPDES) 
Permit has been issued to regulate those discharges.  

The Construction General Permit requires that all developers of land where construction activities 
will occur over more than one acre do the following:  

 Complete a Risk Assessment to determine pollution prevention requirements pursuant to 
the three Risk Levels established in the General Permit;  

 Eliminate or reduce non-storm water discharges to storm sewer systems and other waters of 
the Nation;  

 Develop and implement a Storm Water Pollution Prevention Plan (SWPPP), which 
specifies best management practices (BMPs) that will reduce pollution in storm water 
discharges to the Best Available Technology Economically Achievable/Best Conventional 
Pollutant Control Technology standards; and 

 Perform inspections and maintenance of all BMPs. 

In order to obtain coverage under the NPDES Construction General Permit, the Legally 
Responsible Person must electronically file all permit registration documents with the SWRCB 
prior to the start of construction. Permit registration documents must include:  

 Notice of Intent; 
 Risk Assessment;  
 Site Map; 

 SWPPP;
 Annual Fee; and 
 Signed Certification Statement. 

                                                      
5  General Permit for Storm Water Discharges Associated with Construction and Land Disturbance Activities, Order 

No. 2009-0009-DWQ, as amended by Order No. 2010-0014-DWQ, National Pollutant Discharge Elimination 
System No. CAS000002. 
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Typical BMPs contained in SWPPPs are designed to minimize erosion during construction, 
stabilize construction areas, control sediment, control pollutants from construction materials, and 
address post construction runoff quantity (volume) and quality (treatment). The SWPPP must also 
include a discussion of the program to inspect and maintain all BMPs.  

Local Regulations 

Contra Costa County General Plan 

Contra Costa County has established goals, policies, and programs in regards to geologic hazards. 
These are outlined in the Conservation and Safety Element sections of the County General Plan 
(Contra Costa County, 2010). The policies and programs that may be directly applicable to the 
proposed Project are summarized as follows: 

 Geologic-seismic and soils studies should be required for precondition for authorizing 
public or private construction and in areas prone to severe levels of damage from ground 
shaking; 

 Development permits, entitlements, and applications should include appropriate 
recommendations for seismic strengthening and detailing to meet the latest adopted seismic 
design criteria. 

 Liquefaction policies should apply to other ground failures which might result from ground 
shaking, but which are not subject to such well-defined field and laboratory analysis. 

 Permitted structures in areas of high liquefaction danger shall be sited, designed and 
constructed to minimize the dangers from damage due to earthquake-induced liquefaction; 
and 

 Development in areas of high liquefaction potential should be contingent upon geologic 
and engineering studies which define and delineate potentially hazardous geologic and/or 
soils conditions, recommend means of mitigating these adverse conditions, and on proper 
implementation of the mitigation measures.  

4.4.2.4 Project Baseline 

Baseline conditions generally reflect the existing environmental setting that is primarily related to 
the physical characteristics of the site. The Refinery experienced light (MMI V) to moderate 
(MMI VI) shaking intensities during the Loma Prieta earthquake in 1989, and is considered to be 
located in a seismically-active area. The topography at the Refinery varies but generally rises to 
the southeast from the Bay shoreline in terraced levels. The majority of the Refinery site is 
characterized as having very low susceptibility to liquefaction according to geotechnical 
investigations conducted for the site. However, a small portion of the Refinery along the shoreline 
is mapped as having high liquefaction susceptibility (ABAG, 2012). The southeastern portion of 
the existing tank farm site is characterized as having moderate liquefaction susceptibility. There 
are no known landslide hazards at the Refinery. Additionally, the existing facilities have been 
subject to onsite soil conditions at the Project site where soils are slightly erodible, have 
expansive characteristics, and are moderately to highly corrosive. 
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4.4.3 Significance Criteria 
Based on California Environmental Quality Act (CEQA) Guidelines Appendix G, a project would 

cause adverse impacts related to geology and soils if it would: 

a) Expose people or structures to potential substantial adverse effects, including the risk of 
loss, injury, or death involving: 

1. Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on 
other substantial evidence of a known fault. Refer to Division of Mines and Geology 
Special Publication 42;  

2. Strong seismic ground shaking;  

3. Seismic-related ground failure, including liquefaction;  

4. Landslides;  

b) Result in substantial soil erosion or the loss of topsoil; 

c) Be located on a geologic unit or soil that is unstable, or that would become unstable as a 
result of the project, and potentially result in on-or off-site landslide, lateral spreading, 
subsidence, liquefaction or collapse; 

d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or property; or  

e) Have soils incapable of adequately supporting the use of septic tanks or alternative waste 
disposal systems where sewers are not available for the disposal of wastewater.  

4.4.4 Discussion of No Geology and Soils Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with the 
significance criteria stated above, clearly indicate that no impacts would be associated with 
criteria a) 1. and 4., and e). The following discusses the reasoning to support this conclusion. 

a) Expose people or structures to potential substantial adverse effects, including the risk 
of loss, injury, or death involving: 

1. Rupture of a known earthquake fault, as delineated on the most recent Alquist-
Priolo Earthquake Fault Zoning Map issued by the State Geologist for the area or 
based on other substantial evidence of a known fault. Refer to Division of Mines 
and Geology Special Publication 42; and 

4. Landslides. 

The closest active fault to the Refinery is the Hayward fault, located approximately seven miles to 
the southwest. Although fault rupture is not necessarily limited to areas that coincide with the 
mapped fault trace, the proposed Project site is sufficiently far enough away from the nearest active 
fault to be considered not at risk of fault rupture. Therefore, there would be no fault rupture-related 
impact. 
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The Refinery is constructed on a hillside that was historically altered to create flat, terraced building 
pads through cut and fill operations. Potential instability in existing or proposed terraced pads and 
retaining walls could result in landslide hazards. Although regional geologic mapping identified 
artificial levee fills within the Refinery as uncompacted, site-specific mapping of the Refinery has 
not identified landslide prone materials and the specific proposed Project component sites are 
relatively flat (Contra Costa County, 1994). Therefore, there would be no landsliding-related impact. 

e) Have soils incapable of adequately supporting the use of septic tanks or alternative 
wastewater disposal systems where sewers are not available for the disposal of 
wastewater. 

The proposed Project would not include septic tanks or alternative wastewater disposal systems. 
Control of wastewater would be through the Refinery’s existing wastewater collection, treatment, 
and disposal system. Therefore, there would be no impact.  

4.4.5 Discussion of Impacts and Mitigation Measures 
a) Expose people or structures to potential substantial adverse effects, including the risk 

of loss, injury, or death involving: 

2. Strong seismic ground shaking. 

Impact 4.4-1: Project facilities could be damaged by seismically induced ground shaking. 
(Less than Significant with mitigation) 

According to the USGS, the proposed Project area would likely experience at least one major 
earthquake (i.e., greater than M 6.7) within the next 30 years. The intensity of such an event 
would depend on the causative fault and the distance to the epicenter, the moment magnitude, and 
the duration of shaking. The closest active fault to the Refinery is the Hayward fault. Potential 
damage at the Refinery from a significant earthquake on the Hayward fault could include broken 
piping, piping supports, ruptured tanks, and stressed support bolts, but the overall direct damage 
has been predicted to be minimal according to a planning study conducted by the California 
Geologic Survey (formerly California Department of Mines and Geology) (CDMG, 1987). 
Damage at refineries located east of the Hayward fault, as is the Refinery, would reportedly be 
less severe than those west of the Hayward fault (CDMG, 1987). Damage from a significant 
earthquake on Rodgers Creek fault is predicted to be similar to that of the Hayward fault with 
only modest direct damage considering the vast number of structures, tanks, and pipelines 
associated with a refinery (CDMG, 1994). 

Refineries are complex facilities and are, in general, conservatively designed and constructed. 
They consist not only of conventional buildings, but also structures that are unique to the 
petroleum refinery process. Over time, refineries undergo modifications and additions. Each 
phase of modification may be constructed by different groups and may occur over many years. 
Because seismic design standards have changed considerably over the last several decades, the 
seismic resistance of a given refinery may vary with the age of construction, with the newest 
structures and process equipment expected to perform best.  
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Foundation and structural designs that can withstand the level of ground shaking that could occur at 
the proposed Project site are in common use today. In accordance with the California CBC, project 
equipment would be designed, at minimum, to withstand the ground acceleration that has a 10% 
probability of being exceeded in 50 years.6 With foundation and structural design in accordance 
with the current CBC standards, seismic shaking should not result in significant structural damage 
to proposed Project facilities. Seismic design consistent with current professional engineering and 
refinery industry standards would be employed in the proposed construction for resistance to 
strong ground shaking, especially for lateral forces. In the course of the final facility design, the 
project engineering geologist or geotechnical engineer may provide additional foundation design 
recommendations based on the ground conditions at the proposed Project site. Appropriate 
grading and design, in accordance with the CBC requirements and local planning and building 
department requirements, would be used to reduce the secondary effects of ground shaking on 
structures and infrastructure. Any fill materials would be appropriately compacted and engineered 
as directed by the County’s geologist, a California certified engineering geologist, or geotechnical 
engineer. With the application of current seismic design criteria required under the CBC and 
implementation of the following mitigation measure, this would reduce potential impacts 
associated with ground shaking during a major seismic event to less than significant. 

Mitigation Measure 4.4-1: Prior to issuance of any building or grading permits, a design-
level geotechnical investigation shall be performed for each proposed Project component 
site area. Each investigation shall include an analysis of expected ground motions at the site 
from known active faults. The analyses must be in accordance with applicable County 
ordinances and policies and consistent with the most recent version of the CBC, which 
requires structural design that can accommodate ground accelerations expected from 
known active faults. The investigations shall determine final design parameters for the 
earthwork, foundations, foundation slabs, and any surrounding related improvements 
(utilities, roadways, parking lots and sidewalks). The investigations shall be reviewed and 
approved by the County’s geologist, a California certified engineering geologist. 

Significance after Mitigation: Less than significant. 

  

b) Result in substantial soil erosion or the loss of topsoil. 

Impact 4.4-2: The Project could result in soil erosion during excavation, grading, and 
construction activities. (Less than Significant) 

Construction of the proposed facilities would require earthwork and grading, which would expose 
soil and potentially subject it to wind and water erosion. The extent of erosion that could occur 
varies depending on soil type, slope steepness and stability, vegetation/cover, and weather 
conditions. Previous work at the Refinery indicates that soil at the site generally consists of silty 
clay, sand, and sandy clay, which are soils that are susceptible to the effects of erosion. Water and 

                                                      
6 CGS probability-based ground accelerations for the region encompassing the Refinery are estimated to reach or 

exceed 0.46 g (CGS, 2013). 
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wind induced erosion could occur during the construction phase of the proposed Project when 
concrete and asphalt is removed and soils are stockpiled and exposed. 

The proposed Project is required by County ordinance as well as through the NPDES General 
Construction Permit administered by the State to establish erosion control measures for grading 
activities. The Erosion Control Plan would include, at a minimum, the following requirements: 

 Excavation and grading activities would be scheduled for the dry season only (April 15 to 
October 15), to the extent possible. This would reduce the chance of severe erosion from 
intense rainfall and surface runoff, as well as the potential for soil saturation.  

 Temporary erosion control measures would be provided until re-vegetation is established or 
impervious surfaces (e.g., asphalt, concrete) are added. 

 After completion of grading, erosion protection would be provided on all cut-and-fill slopes.  

 Erosion control BMPs selected and implemented for the proposed Project would be in place 
and operational prior to the onset of major earthwork on the site.  

Implementation of the Erosion Control Plan and required BMPs as part of the NPDES General 
Construction Permit would minimize erosion impacts during construction and reduce the 
potential impacts to less than significant. 

Mitigation: None required. 

  

a) Expose people or structures to potential substantial adverse effects, including the risk 
of loss, injury, or death involving: 

3. Seismic-related ground failure, including liquefaction; 

c) Be located on a geologic unit or soil that is unstable, or that would become unstable 
as a result of the project, and potentially result in on-or off-site landslide, lateral 
spreading, subsidence, liquefaction or collapse. 

Impact 4.4-3: The Project could result in on- or off-site lateral spreading, subsidence, 
liquefaction, or collapse. (Less than Significant) 

As noted above in the Setting section above, mapping compiled by ABAG shows the majority of 
the Refinery as having a very low risk of liquefaction with the exception of the western shoreline 
area (ABAG, 2012). The only Project component located in this area is the new propane loading 
rack. If not designed appropriately, the loading rack could be susceptible to damage from 
liquefaction provided liquefiable soils are actually confirmed in this location as determined by a 
site specific geotechnical investigation. An independent review of the Refinery’s geologic and 
seismic conditions was conducted for the Project site and noted that the County requires “rigorous 
evaluation of liquefaction potential in areas rated generally high liquefaction potential” (DMA, 
2012). The report also acknowledges that areas mapped with high liquefaction potential do not 
imply any certainty of the presence of liquefiable materials (DMA, 2012). As an example, the 
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2008 geotechnical investigation for the Butane Rail Loading facility at the Refinery, also located 
in an area mapped as having a high potential for liquefaction, was later found to have no 
liquefiable soils present (DMA, 2014). In fact, following review of hundreds of boring logs 
conducted at the Refinery over many years, the independent review of past geotechnical 
investigations found no evidence of liquefiable materials present beneath the site (DMA, 2014). 
Regardless, as discussed above in Impact 4.4-1, a design-level geotechnical investigation would 
be performed for each proposed Project component site area. Each investigation would include an 
analysis of the underlying soil properties including the potential for instability, subsidence, 
liquefaction, or collapse. The analyses would be in accordance with current engineering 
standards, the California Building Code (CBC), and County requirements that would effectively 
mitigate any unstable soils, if present. The presence of liquefiable soils does not preclude the 
feasibility of constructing any of the proposed elements, but rather dictates the geotechnical 
approach to site preparation (e.g., treatment of liquefiable soils) and foundation design (e.g., deep 
foundation system). The investigations would determine final design parameters for the 
earthwork, foundations, foundation slabs, and any surrounding related improvements (utilities, 
roadways, parking lots, and sidewalks). The investigations would be reviewed and approved by 
the County’s geologist, a California certified engineering geologist. Therefore, the application of 
current required geotechnical design criteria would reduce the potential impacts associated with 
unstable geologic units or materials to less than significant. 

Mitigation: None required.  

  

d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building Code 
(1994), creating substantial risks to life or property. 

Impact 4.4-4: Project implementation could occur on expansive soils, creating risks to life 
and property. (Less than Significant) 

The effects of expansive soils, if present, could damage foundations of aboveground structures. 
Surface structures with foundations constructed in expansive soils could experience expansion 
and contraction depending on the season and the amount of surface water infiltration. The 
expansion and contraction could exert enough pressure on a structure to result in cracking, 
settlement, and uplift. As stated above, each of the proposed Project components would receive a 
site-specific geotechnical investigation. As part of these investigations, standard to current 
engineering practices and required under CBC, each site would be evaluated for potential 
expansive soils. The final geotechnical report for each site would include recommendations for 
any potential hazards associated with expansive soils, if any are present. Therefore, the 
application of current required geotechnical design criteria would reduce the impact associated 
with the potential presence of expansive soils to less than significant. 

Natural settlement typically occurs in unconsolidated deposits, over time, as a result of increased 
foundation loads from overlying structures. Differential settlement would be a concern in areas 
that have been filled with unengineered fill. As discussed above, geotechnical recommendations 
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would include measures such as the proper compaction of subsurface materials and installation of 
an adequate foundation necessary to minimize potential foundation or structural damage 
associated with settlement. As discussed earlier, Phillips 66 will be required to submit a design-
level geotechnical report to the County in order to obtain grading and building permits. This 
report would include estimated excavation and fill volumes, compaction standards and methods, 
and foundation specifications. Compliance with American Society for Testing and Materials 
compaction standards, the Contra Costa County grading ordinance, and a structural foundation 
design that incorporates modern engineering standards and that is compliant with the CBC, would 
ensure that potential settlement hazards-related impacts would be less than significant.  

Mitigation: None required. 
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4.5 Greenhouse Gas Emissions 

4.5.1 Introduction 
This section analyzes the proposed Project’s relationship to greenhouse gas (GHG) emissions. 
Discussed are the physical and regulatory setting; the baseline for determining environmental 
impacts; the criteria used for determining the significance of environmental impacts; potential 
impacts associated with construction, operation, and maintenance of the proposed Project; and 
mitigation measures to reduce or avoid environmental impacts determined to be potentially 
significant. 

4.5.2 Setting 

4.5.2.1 Background on Greenhouse Gases and Climate Change 

Gases that trap heat in the atmosphere are called greenhouse gases or GHGs. GHGs trap a portion 
of the outward-bound infrared radiation from the sun after it enters the atmosphere, which warms 
the air. The process is similar to the way the glass walls of a greenhouse trap heat and raise the 
internal temperature, hence the name GHGs. Both natural processes and human activities emit 
GHGs. The accumulation of GHGs in the atmosphere regulates the Earth’s temperature; however, 
emissions from human activities such as fossil fuel-based electricity production and the use of 
motor vehicles have elevated the concentration of GHGs in the atmosphere. This accumulation 
of GHGs has contributed to an increase in the temperature of the Earth’s atmosphere and has 
contributed to global climate change. Global climate change is a change in the average weather on 
earth that can be measured by wind patterns, storms, precipitation, and temperature. Although there 
is disagreement as to the rate of global climate change and the extent of the impacts attributable to 
human activities, most in the scientific community agree that there is a direct link between 
increased emissions of GHGs and long term global temperature increases. 

The principal GHGs are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), sulfur hexafluoride 
(SF6), perfluorocarbons (PFCs), and hydrofluorocarbons (HFCs). CO2 is the most common reference 
gas for climate change. To account for the warming potential of GHGs, GHG emissions are often 
quantified and reported as CO2 equivalents (CO2e). For example, SF6 is a GHG commonly used 
in the utility industry as an insulating gas in circuit breakers and other electronic equipment. SF6, 
while comprising a small fraction of the total GHGs emitted annually world-wide, is a much more 
potent GHG with 23,900 times the global warming potential as CO2. Large emission sources are 
reported in million metric tons of CO2e.1 

Some of the potential effects of global warming in California may include increases in extreme 
heat, wildfires, drought, extreme storms, coastal flooding, and erosion, and reductions in the 
Sierra Nevada springtime snowpack (CARB, 2014a). Globally, climate change has the potential 
to impact numerous environmental resources through potential, though uncertain, impacts related 
                                                      
1  The term metric ton is commonly used in the US to refer to the metric system unit, tonne, which is defined as a 

mass equal to 1,000 kilograms. A metric ton is approximately 1.1 short tons and approximately 2,204.6 pounds. 
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to future air temperatures and precipitation patterns. The projected effects of global warming on 
weather and climate are likely to vary regionally, but are expected to include the following direct 
effects (IPCC, 2007): 

 Higher maximum temperatures and more hot days over nearly all land areas; 
 Higher minimum temperatures, fewer cold days and frost days over nearly all land areas; 
 Reduced diurnal temperature range over most land areas; 
 Increase of heat index over land areas; and 
 More intense precipitation events. 

Also, there are many secondary effects that are projected to result from global warming, including 
global rise in sea level, impacts to agriculture, changes in disease vectors, and changes in habitat 
and biodiversity. While the possible outcomes and the feedback mechanisms involved are not 
fully understood and much research remains to be done, the potential for substantial 
environmental, social, and economic consequences over the long term may be great. 

The California Air Resources Board (CARB) estimated that in 2012, California produced 
459 million gross metric tons of CO2e emissions. CARB found that transportation was the source 
of 36% of the state’s GHG emissions; followed by electricity generation at 21%, and industrial 
sources at 19% (CARB, 2014b). In the San Francisco Bay Area, GHG emissions from the 
transportation sector and industrial/ commercial sector represent the largest sources of the Bay 
Area’s GHG emissions, each accounting for 36% of the Bay Area’s 95.8 million metric tons of 
CO2e in 2007. Electricity/co-generation sources account for about 16% of the Bay Area’s GHG 
emissions, followed by residential fuel usage at about 7%. Off-road equipment and 
agricultural/farming sources account for approximately 3% and 1% of the total Bay Area GHG 
emissions, respectively (BAAQMD, 2010a). 

Emission inventories developed for Contra Costa County for its Draft Climate Action Plan reveal 
that activities in the unincorporated county and within the County’s jurisdictional land use control 
generated approximately 1.67 million gross metric tons of CO2e emissions in 2005 (Contra Costa 
County, 2012). The energy sector is the greatest contributor generating approximately 40% of 
these emissions while transportation sector accounts for 29%. The solid waste, off-road 
equipment, and agricultural sectors make up 14%, 11%, and 5%, respectively.  

4.5.2.2 Regulatory Setting 

Federal 

The U.S. Environmental Protection Agency (USEPA) began to regulate GHGs under the Clean 
Air Act in 2009. To date, USEPA has adopted two final rules relating to GHGs:  

40 CFR Part 98. Mandatory Reporting of Greenhouse Gases Rule. In general, this rule 
requires mandatory reporting of GHG emissions for facilities that emit more than 
25,000 metric tons of CO2e emissions per year (USEPA, 2014a). Facilities, such as 
petroleum refineries, are subject to the regulation regardless of the quantity of GHG 
emissions. Phillips 66 currently reports Refinery GHG emissions as required by this 
regulation.  
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40 CFR Part 52. Prevention of Significant Deterioration and Title V Greenhouse Gas 
Tailoring Rule. USEPA has mandated that Title V requirements apply to facilities whose 
stationary source CO2e emissions exceed 100,000 short tons per year (USEPA, 2014b). In 
addition, at a facility that currently emits 100,000 short tons per year of CO2e, Prevention 
of Significant Deterioration (PSD) applies to projects that increase GHG emissions by 
75,000 short tons of CO2e. The Project would not trigger PSD for CO2e emissions under 
this regulation. 

The USEPA has also proposed a rule to cut carbon pollution for existing and new fossil fueled 
power plants and is developing a rule for oil refineries. These regulations would affect the new 
source review process under the California Clean Air Act (CAA). At the time of this writing, 
however, these regulations have not yet been finalized. 

State of California 

The State of California has begun to regulate GHG emissions through legislation, rules, and 
executive orders, described further below. 

Assembly Bill 1493 

In 2002, Governor Gray Davis signed Assembly Bill (AB) 1493. AB 1493 required that CARB 
develop and adopt, by January 1, 2005, regulations that achieve “the maximum feasible reduction of 
greenhouse gases emitted by passenger vehicles and light-duty trucks and other vehicles determined 
by CARB to be vehicles whose primary use is noncommercial personal transportation in the State.” 

To meet the requirements of AB 1493, in 2004 CARB approved amendments to the California 
Code of Regulations (CCR) adding GHG emissions standards to California’s existing standards 
for motor vehicle emissions. Amendments to CCR Title 13, Sections 1900 and 1961 (13 CCR 
1900, 1961), and adoption of Section 1961.1 (13 CCR 1961.1) require automobile manufacturers 
to meet fleet-average GHG emissions limits for all passenger cars, light-duty trucks within 
various weight criteria, and medium-duty passenger vehicle weight classes (i.e., any medium-
duty vehicle with a gross vehicle weight rating less than 10,000 pounds that is designed primarily 
for the transportation of persons), beginning with the 2009 model year. For passenger cars and 
light-duty trucks with a loaded vehicle weight (LVW) of 3,750 pounds or less, the GHG emission 
limits for the 2016 model year are approximately 37% lower than the limits for the first year of 
the regulations, the 2009 model year. For light-duty trucks with LVW of 3,751 pounds to gross 
vehicle weight of 8,500 pounds, as well as medium-duty passenger vehicles, GHG emissions 
would be reduced approximately 24% between 2009 and 2016.  

On September 15, 2009, USEPA and the Department of Transportation’s National Highway 
Traffic Safety Administration (NHTSA) proposed a national program to reduce GHG emissions 
and improve fuel economy for new cars and trucks sold in the United States. The combined 
USEPA and NHTSA standards that make up the proposed national program would apply to 
passenger cars, light-duty trucks, and medium-duty passenger vehicles, covering model years 
2012 through 2016. They require these vehicles to meet an estimated combined average 
emissions level of 250 grams of CO2 per mile, equivalent to 35.5 miles per gallon (mpg) if the 
automobile industry were to meet this CO2 level solely through fuel economy improvements. 
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Under the proposed national program, automobile manufacturers would be able to build a single 
light-duty national fleet that satisfies all requirements under both the national program and the 
standards of California and other states, while ensuring that consumers still have a full range of 
vehicle choices. In order to promote the adoption of the national program, CARB has adopted 
amendments to the GHG emissions standards for new passenger vehicles from 2009 through 
2016. All mobile sources would be required to comply with these regulations as they are phased 
in. 

Executive Order S-3-05 

In 2005, in recognition of California’s vulnerability to the effects of climate change, Governor 
Arnold Schwarzenegger established Executive Order S-3-05, which set forth a series of target 
dates by which statewide emissions of GHGs would be progressively reduced, as follows: 

 By 2010, reduce GHG emissions to 2000 levels; 

 By 2020, reduce GHG emissions to 1990 levels; and 

 By 2050, reduce GHG emissions to 80% below 1990 levels. 

Assembly Bill 32 – California Global Warming Solutions Act 

In December 2008, CARB approved the AB 32 Scoping Plan outlining the state’s strategy to 
achieve the 2020 GHG emissions limit. The Scoping Plan estimates a reduction of 174 million 
metric tons CO2e from the transportation, energy, agriculture, forestry, and high climate-change-
potential sectors, and proposes a comprehensive set of actions designed to reduce overall GHG 
emissions in California, improve the environment, reduce dependence on oil, diversify 
California’s energy sources, save energy, create new jobs, and enhance public health. The 
Scoping Plan expanded the list of the nine Early Action Measures into a list of 39 Recommended 
Actions contained in Appendices C and E of the Scoping Plan (CARB, 2009). Of these measures, 
the five that may be relevant to the Refinery are presented in Table 4.5-1; however, these 
measures are not directly applicable to the Project.  

TABLE 4.5-1 
RECOMMENDED ACTIONS OF CLIMATE CHANGE SCOPING PLAN RELEVENT TO THE REFINERY 

ID # Sector Strategy Name and Description 

I-1 Industry Energy Efficiency and Co-Benefits Audits for Large Industrial Sources 

I-3 Industry GHG Leak Reduction from Oil and Gas Transmission* 

I-4 Industry Refinery Flare Recovery Process Improvements 

I-5 Industry Removal of CH4 Exemption from Existing Refinery Regulations 

T-2 Transportation Low Carbon Fuel Standard 

 
*This measure addresses emissions from the transmission and distribution of natural gas only. 
 
SOURCE: CARB, 2009 
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The Scoping Plan must be updated every five years to evaluate the mix of AB 32 policies to ensure 
that California is on track to achieve the 2020 GHG reduction goal. On May 22, 2014, CARB’s 
Board approved the First Update to the Climate Change Scoping Plan (Update). The Update builds 
upon the initial Scoping Plan with new strategies and recommendations (CARB, 2014a). The 
Update does not include any new strategies or recommendations that would be directly applicable to 
the Project. 

Executive Order S-1-07 

Executive Order S-1-07, which was signed by Governor Schwarzenegger in 2007, proclaims that 
the transportation sector is the main source of GHG emissions in California, generating more than 
40% of statewide emissions. It establishes a goal to reduce the carbon intensity of transportation 
fuels sold in California by at least 10% by 2020. This order also directs CARB to determine 
whether this Low Carbon Fuel Standard (LCFS) could be adopted as a discrete early-action 
measure as part of the effort to meet the mandates in AB 32. 

On April 23, 2009, CARB approved the proposed regulation to implement the LCFS. The LCFS 
will reduce GHG emissions from the transportation sector in California by about 16 million 
metric tons by 2020. The LCFS is designed to reduce California’s dependence on petroleum, 
create a lasting market for clean transportation technology, and stimulate the production and use 
of alternative, low-carbon fuels in California. The LCFS is designed to provide a durable 
framework that uses market mechanisms to spur the steady introduction of lower carbon fuels. 
The framework establishes performance standards for each year starting in 2011 that fuel 
producers and importers must meet. One standard is established for gasoline and the alternative 
fuels that can replace it. A second similar standard is set for diesel fuel and its replacements. 

The standards are “back-loaded;” that is, there are more reductions required in the last five years, 
than the first five years. This schedule allows for the development of advanced fuels that are 
lower in carbon than today’s fuels and the market penetration of plug-in hybrid electric vehicles, 
battery electric vehicles, fuel cell vehicles, and flexible fuel vehicles. It is anticipated that 
compliance with the LCFS will be based on a combination of strategies involving lower carbon 
fuels and more efficient, advanced-technology vehicles. 

The LCFS baseline fuels are 1) reformulated gasoline mixed with corn-derived ethanol at 10% by 
volume, and 2) low sulfur diesel fuel. The lower carbon fuels may be ethanol, biodiesel, or blends 
of these fuels with gasoline or diesel as appropriate. Compressed natural gas and liquefied natural 
gas are also low carbon fuels. Hydrogen and electricity are also low carbon energy sources for 
vehicles and result in significant reductions of GHGs when used in fuel cell or electric vehicles 
due to vehicle power train efficiency improvements over conventionally-fueled vehicles. As such, 
these fuels are included in the LCFS as low carbon options. Other fuels may be used to meet the 
standards and are subject to meeting existing requirements. 

Cap-and-Trade Program 

The AB 32 Scoping Plan identified a cap-and-trade program as one of the strategies California will 
employ to reduce the GHG emissions that cause climate change. This program has put California on 
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the path to meet its goal of reducing GHG emissions to 1990 levels by the year 2020, and ultimately 
achieving an 80% reduction from 1990 levels by 2050. Under AB 32, reporting of GHGs is 
required by major sources, such as electricity generation facilities, refineries, cement plants, 
facilities that produce over 25,000 metric tons of CO2e from combustion sources, suppliers, and 
others. Under the cap-and-trade program, an overall limit on GHG emissions from capped sectors 
has been established and facilities that emit 25,000 metric tons or more of CO2e per year, such as 
the Refinery, are able to trade permits (allowances) to emit GHGs.  

CARB designed the California cap-and-trade program to be enforceable and to meet the 
requirements of AB 32. The development of this program included a multi-year stakeholder process 
and consideration of potential impacts on disproportionately impacted communities. The program 
started in 2012, with an enforceable compliance obligation beginning with 2013 GHG emissions. 
Trading creates incentives to reduce GHGs below allowable levels through investments in clean 
technologies. With a carbon market, a price on carbon is established for GHGs. The intent is that 
market forces spur technological innovation and investments in clean energy. Cap-and-trade is 
intended to be an environmentally effective and economically efficient response to climate change. 

Senate Bill 97 

In 2007, the California State Legislature passed SB 97, which required amendment of the CEQA 
Guidelines to incorporate analysis of, and mitigation for, GHG emissions from projects subject to 
CEQA. The amendments took effect March 18, 2010. The amendments added Section 15064.4 to 
the CEQA Guidelines, specifically addressing the potential significance of GHG emissions. Section 
15064.4 neither requires nor recommends a specific analytical methodology or quantitative criteria 
for determining the significance of GHG emissions. Rather, the section calls for a “good faith 
effort” to “describe, calculate or estimate” GHG emissions and indicates that the analysis of the 
significance of any GHG impacts should include consideration of the extent to which the project 
would:  

 Increase or reduce GHG emissions;  

 Exceed a locally applicable threshold of significance; or  

 Comply with “regulations or requirements adopted to implement a statewide, regional, or 
local plan for the reduction or mitigation of greenhouse gas emissions.”  

The CEQA Guidelines also state that a project may be found to have a less than significant 
impact related to GHG emissions if it complies with an adopted plan that includes specific 
measures to sufficiently reduce GHG emissions (14 Cal. Code Regs. §15064(h)(3)). Some 
jurisdictions have adopted “Climate Action Plans” to be used in connection with CEQA review. 
Importantly, however, the CEQA Guidelines do not require or recommend a specific analytical 
methodology or provide quantitative criteria for determining the significance of GHG emissions.  

Bay Area Air Quality Management District 2010 Clean Air Plan 

On September 15, 2010, the Bay Area Air Quality Management District (BAAQMD) Board of 
Directors adopted the final Bay Area 2010 Clean Air Plan (2010 CAP). The 2010 CAP control 
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strategies include revised, updated, and new measures in the three traditional control measure 
categories, including stationary sources measures, mobile source measures, and transportation 
control measures. In addition, the Bay Area 2010 CAP indentifies two new categories of control 
measures, including land use and local impact measures and energy and climate measures 
(BAAQMD, 2010b). 

Contra Costa County General Plan 

The Contra Costa County General Plan Conservation Element contains an air quality resources 
discussion (Section 8.14) that identifies general goals and policies designed to address air pollution. 
The goals and policies tend to focus on improvements to the transportation system, reducing long 
distance commuting, encouraging and supporting non-auto transportation, and reducing future land 
use conflicts related to air pollution (Contra Costa County, 2010). Although Section 8.14 appears 
to be geared toward criteria pollutants, such as ozone and particulate matter, implementation of 
the stated goals and policies also benefit efforts to reduce GHG emissions. The Project would not 
conflict with the goals or policies identified in the Contra Costa County General Plan Conservation 
Element. 

Contra Costa County Climate Action Planning 

In May 2005, the Board of Supervisors convened department heads in a Climate Change Working 
Group (CCWG) to identify existing County activities and policies that could potentially reduce 
GHG emissions. The CCWG is comprised of the Agricultural Commissioner, the Director of 
Conservation and Development and the Deputy Director of the Building Inspection Division, 
General Services, Health Services, and Public Works. In February 2007, the Board of 
Supervisors approved a resolution to join Local Governments for Sustainability and to conduct a 
GHG emissions inventory of Contra Costa County’s countywide and municipal emissions. In 
December 2008, the Contra Costa County Municipal Climate Action Plan was adopted specifically 
for the County’s municipal operations. 

The County Department of Conservation and Development completed and released a Draft 
Climate Action Plan (Draft CAP) for public review and comment in December 2012 (Contra 
Costa County, 2012). This Draft CAP identifies specific measures on how the County can achieve 
a GHG reduction target of 15% below baseline levels by the year 2020. In addition, the Draft 
CAP is intended to meet the expectations of the BAAQMD as a Qualified GHG Reduction 
Strategy. Once formally adopted, a demonstration of consistency with the Draft CAP would be 
sufficient to assess potential GHG impacts of a proposed development project relative to CEQA. 
The Draft CAP contains a development checklist to be used to evaluate a project’s consistency. 
The Draft CAP is currently under review. 

4.5.2.3 Project Baseline 

Under CEQA, the project baseline is normally defined as the physical conditions of the environment 
as it exists at the time of publication of the Notice of Preparation of the project EIR. The Notice 
of Preparation for the Project was issued in July 2012. For a refinery, emissions often must be 
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averaged over a multi-year period, such as a three-year average, to capture a representative 
period of refinery operations. This is because refineries undergo lengthy periodic shutdowns for 
scheduled maintenance that can under-represent emissions for the year when the maintenance 
shutdown occurs. In addition, market forces can also cause refineries to vary their capacity (up or 
down). These factors cause refinery emissions to fluctuate up and down between years and so a 
longer baseline period is needed to account for these cycles. 

The GHG emissions analysis accounts for increased production of the steam power plant. 
Therefore, baseline GHG emissions were established based on the average heat energy usage at 
the steam power plant during the 3-year baseline period from July 25, 2009 through July 24, 
2012, the date of the publication of the Notice of Preparation. The Refinery currently emits GHG 
emissions from combustion of refinery fuel gas (RFG), which includes propane and butane. 
Baseline GHG emissions associated with propane and butane combustion at the Refinery are 
759,244 metric tons CO2e (ERM, 2012). In addition, the Unit B-401 process heater that Phillips 
66 recently decommissioned, generated GHG emissions during the 3-year baseline period. In 
order to present a conservative analysis, those baseline GHG emissions have not been factored 
into the overall net GHG emissions that would be associated with the Project.  

4.5.3 Significance Criteria 
Based on CEQA Guidelines Sections 15064.4 and 15064.7(c), as well as Appendix G, a project 
would cause adverse impacts associated with GHG emissions if it would: 

a) Generate greenhouse gas emissions, either directly or indirectly, that may have a significant 
impact on the environment; or 

b) Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing 
the emissions of greenhouse gases. 

4.5.3.1 Approach to Analysis 

Emission estimates for the Project presented in this section were prepared by Environmental 
Resource Management (ERM) and independently reviewed by the County’s consultant, Environmental 
Science Associates (ESA). For details of data, calculations, and assumptions used to determine 
Project-related emissions for the boiler, increased locomotive operations, increased commuter 
vehicle trips and increased electrical demand, refer to the Rodeo Propane Recovery Project, 
Greenhouse Gas Supplement (ERM, 2012) and the County’s Supplemental GHG Emission 
Estimates (ESA, 2014), which are presented in Appendix B. 

The BAAQMD’s 2011CEQA Air Quality Guidelines identify quantitative operations-related 
thresholds of significance that can be applied to the significance criteria listed above (BAAQMD, 
2010c). The guidance specifies a significance threshold of 10,000 metric tons per year of CO2e 
for projects involving stationary sources and 1,100 metric tons per year of CO2e for other types 
of projects. The BAAQMD recommends that the stationary source threshold be used for land use 
projects that would accommodate processes and equipment that would emit GHG emissions and 
would require a BAAQMD permit. The Project would emit GHG emissions and require a 
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BAAQMD permit for new Project-related equipment and activities. Therefore, Project GHG 
emissions would be considered to result in a significant impact on the environment if the net 
emissions would be more than 10,000 metric tons CO2e per year. On January 9, 2012, Alameda 
Superior Court rescinded the thresholds that BAAQMD had adopted.2 However, because the 
court did not rule on the substance of the thresholds, agencies and local governments can continue 
to use these thresholds. 

The BAAQMD Guidelines do not identify an approach to assessing the significance of construction-
related GHG emissions. The County has elected to use an approach to the determination of 
significance of GHG construction emissions based on guidance developed by the South Coast Air 
Quality Management District (SCAQMD). For construction related GHGs, SCAQMD recommends 
that total emissions from construction be amortized over 30 years and added to operational 
emissions and then compared to the operation-based significance threshold (SCAQMD, 2008). 
Similar to the SCAQMD’s recommended approach for construction emissions, this analysis 
amortizes the construction emissions over a 30-year project lifetime then compares those emissions 
to the significance threshold of 10,000 metric tons CO2e per year. 

The County has not yet formally adopted its Draft Climate Action Plan (Draft CAP). Consequently, 
there is currently no qualified climate action plan for Contra Costa County that would be applicable 
to the proposed Project (non-municipal). The Draft CAP contains a checklist of measures to be 
assessed for applicability for a given development project as a tool to determine consistency. The 
items in this checklist are generally directed to residential, commercial, or industrial land use 
development projects and would not apply to process changes at an industrial facility. However, the 
proposed Project’s potential to conflict with an applicable plan, policy, or regulation adopted for the 
purpose of reducing emissions of GHG is assessed by examining any potential conflicts with the 
GHG reduction measures related to implementation of AB 32, including the potential for the 
proposed Project to conflict with the 39 Recommended Actions identified by CARB in its Climate 
Change Scoping Plan, and any potential conflicts related to implementation of measures identified 
in the 2010 CAP. 

4.5.4 Discussion of No Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with 
significance criteria stated above show that the proposed Project would have potential impacts for 
both criteria requiring further analysis. See Section 4.5.5 for further discussion. 

                                                      
2 California Building Industry Association v. BAAQMD, Alameda Superior Court Case No. RGI0548693. The minute 

order states that “The Court finds [BAAQMD’s adoption of thresholds] is a CEQA project, the court makes no further 
findings or rulings.” The claims made in the case concerned the CEQA impacts of adopting the thresholds, i.e., how 
the thresholds would affect land use development patterns, and petitioners argued that the thresholds for greenhouse 
gases favor residential projects at the expense of mixed-use projects. The claims indicate that the BAAQMD thresholds 
are overly conservative (i.e., overly protective of the environment) when applied to a retail or mixed use project. 
Accordingly, use of the BAAQMD thresholds will not understate the Project’s contribution to global warming. 
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4.5.5 Discussion of Impacts and Mitigation Measures 
a) Would the Project generate greenhouse gas emissions, either directly or indirectly, 

that may have a significant impact on the environment? 

Impact 4.5-1: The Project would result in emissions of greenhouse gases. (Less than 
Significant) 

Construction Emissions 
The construction of the proposed Project would require the use of construction equipment and 
trucks to deliver material and haul away debris. In addition, construction workers would travel by 
car to and from the site in their vehicles. During these activities, electricity would be used to 
power some equipment, resulting in indirect GHG emissions at power plants generating the 
electricity. Construction of the Project would occur over a period of approximately 18 months. It 
is estimated that several pieces of off-road equipment, including tractors, graders, dozers, 
scrapers, and water trucks, would be required between one and eight hours per day, depending on 
the specific equipment type and construction activity, to construct the Project. In addition to the 
off-road equipment, on-road truck trips would be required to deliver materials and equipment to 
the construction sites as well as to transport workers to and from the construction sites. An 
average of approximately 397 round trips per day, including truck trips and commuting worker 
trips, would be required during the construction period. Total estimates of Project construction 
GHG emissions are listed in Table 4.5-2.  

TABLE 4.5-2 
PROJECT CONSTRUCTION GHG EMISSIONS 

Construction Source GHG Emissions (metric tons) 

Off-road Equipment 963 
Delivery Trucks 201 
Haul Trucks 51 
Commute Trips 873 
Electricity 141 

Total 2,229 

 
SOURCE: ERM, 2012. 
 

 

Operational Emissions 
As part of the proposed Project, new equipment would be installed and existing equipment would 
be modified. In addition, the proposed Project would increase tank car use and worker vehicle 
trips during operations. Electricity use would also increase. As discussed below, all these 
activities would result in altered GHG emissions. 

Steam Boiler and Steam Power Plant Emissions 

A new steam boiler that would burn natural gas would be installed or the existing Steam Power 
Plant (SPP) would be required to generate additional steam needed to recover propane and butane 
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from RFG. The GHG emissions associated with the boiler would be higher than those from 
increasing steam from the existing SPP. Therefore, although both the emissions associated with 
the new boiler and increased demand at the existing are disclosed in this analysis, the boiler GHG 
emissions are used to determine worst-case Project emissions. 

Steam Boiler Emissions 

The new steam boiler would be designed with a maximum heat input rating of 140 million British 
thermal units per hour (Btu/hr). No other fuel burning equipment would be installed or otherwise 
modified that would directly increase GHG from on-site fuel combustion. The estimated annual 
GHG emissions associated with running the new boiler at a full capacity is 65,091 metric tons of 
CO2e

3
 assuming a worse-case scenario of burning RFG at maximum capacity throughout the year. 

This emission estimate is based on burning 1,226,400 million Btu of RFG in one year, which is 
conservative given that the new boiler would not be expected to run at full capacity all year. 

SPP Emissions 

In lieu of installing a new steam boiler, increased operation of the existing SPP may be used as an 
option to generate the additional steam that would be required for the Project. Emissions from 
increased operation of the SPP would be lower than emissions from operation of a new steam 
boiler. Increased use of the SPP would require an additional heat input of 45 million Btu/hr 
(Phillips 66, 2013). The estimated annual GHG emissions associated with increased use of the 
existing SPP is 20,922 metric tons of CO2e

4
 assuming a worse-case scenario of burning RFG at 

maximum capacity throughout the year. This emission estimate is based on burning 1,226,000 
million Btu of RFG in one year, which is conservative given that, under this scenario, the existing 
boiler would not be expected to run at full capacity all year and pending conservation measures 
discussed above could reduce demand for steam. 

Emissions Reductions from Natural Gas Additions to Refinery Fuel Gas 

Under the proposed Project, the Refinery would add natural gas to the RFG to make up for the 
lost heat content resulting from the removal of propane and butane and thereby meet the heat load 
demands of other process unit operations. As part of the proposed Project, the Refinery expects to 
purchase an additional up to 1,275 million Btu per hour of natural gas output to supplement the 
RFG. Assuming up to 1,275 million Btu per hour is added 24 hours a day, 365 days a year, the 
total increased natural gas output would be up to 11,169,000 million Btu per year. This addition 
of natural gas would make up for the propane and butane being removed; the overall heat load 
demand at the Refinery now met by RFG is not expected to increase.  

Propane and butane generate more CO2 than natural gas on a unit-energy basis (per million Btu). 
In the United States, natural gas has an average CO2 emission rate of about 53.02 kg CO2 per 
million Btu. In contrast, propane and butane have average CO2 emission rates of about 61.46 kg 
CO2 per million Btu and 65.15 kg CO2 per million Btu5, respectively. Given that under the 

                                                      
3 Emissions are based on emission factors from The Climate Registry (TCR, 2014). 
4 Ibid. 
5 Ibid. 
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proposed Project, the same amount of energy in the form of natural gas would be added to the 
RFG as would be removed in the form of propane and butane, this transfer in gas combustion 
would result in a net reduction of up to approximately 166,066 metric tons per year of CO2e,  

The ability to adjust the amount of supplemental natural gas added to the RFG during periods of 
lower than normal RFG consumption would enable an improved balance of RFG production versus 
consumption at the Refinery. As a result, the proposed Project would also result in less flaring.  

Mobile Source Emissions 

The existing butane loading rack facility would be modified so that the facility can accommodate 
loading of propane. As a result of this modification, the loading capacity for butane and propane 
would increase from 16 tank cars per day to 24 tank cars per day. On an average basis, up to 12 
new tank cars would be used per day over current baseline use. This would result in an increase in 
GHG emissions associated with the combustion of diesel in the locomotives pulling the tank cars. 
To calculate this emissions it was assumed that the train travels from the California and Arizona 
border to the Richmond Yard with empty tank cars following a Union Pacific route (659 miles), 
then 12 miles to the Refinery unladen, followed by return mileage of these distances under load. 

In addition, two new workers are expected to be hired (out of the existing 600 workers at the 
Refinery) which would slightly increase the number of commuter trips to and from the Refinery. 
The estimated increase in GHG emissions associated with these mobile sources is 5,370 metric 
tons per year of CO2e. 

Indirect Emissions from Increased Electrical Demand 

As part of the proposed Project, Phillips 66 would install new equipment and modify existing 
processes that would increase electricity use. Other existing processes would be changed to 
reduce electricity use (see Table 4.6-3). As described in the Energy Supplement, the net effect is 
an estimated increase in average power demand of about 1.28 MW. Assuming this demand is 
constant all year round, 11,200 MWh of additional electricity would be consumed during the 
operation of the proposed Project. This estimate represents a 2% increase in existing electricity 
use for the Refinery. 

The generation of electricity results in GHG emissions at power plants. Based on a PG&E 
specific GHG emission factor of 391 lb CO2 per MWh projected for 2015 (PG&E, 2013), and 
CH4 and N2O emission factors of 0.02839 lb/MWh and 0.00623 lb/MWh, respectively, from a 
Climate Registry GHG reporting guidance,6 GHG emissions from additional electricity 
consumption are estimated to be 2,002 metric tons CO2e7. 

                                                      
6 Data is based on 2007 Emissions & Generation Resource Integrated Database (eGRID) data for the 

California region (TCR, 2014) 
7 Value does not include transmission losses which is consistent with the TCR reporting protocol (TCR, 

2008) for reporters who do not own or operate the transmission lines. 
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Indirect Emissions from Propane and Butane Recovered by the Project 

Under the proposed Project, the Refinery would remove propane and butane from RFG to be sold 
to retailers and wholesalers. Combustion of propane and/or butane as a fuel source results in 
GHG emissions; however, propane and butane also have non-fuel uses, described below, that 
generate negligible GHG emissions. Due to the dynamic nature of the propane and butane 
marketplace, Phillips 66 cannot be certain how the propane and butane it would manufacture 
would ultimately be used; therefore, quantification of the associated net GHG emissions would be 
speculative and inclusion of such information in an EIR is precluded by CEQA Guidelines 
§15145.8 For informational purposes however, the following are discussions of how propane and 
butane could be used subsequent to being manufactured and sold by Phillips 66 under the 
proposed Project and the general relationships such uses would have relative to generation of 
GHG emissions.  

Propane 

Project-collected propane that would be exported from the Refinery would be sold to wholesalers. 
Because operations of the Refinery have not yet captured and/or sold propane, Phillips does not 
currently have a defined list of wholesale companies that may purchase the product or retailers to 
whom they may then sell the product. It is also not possible to determine precisely what the end 
use of the product would be, what existing resource it may replace, and whether there would be 
any overall change in market demand or supply as a result of the propane sold by Phillips 66. 
However, some examples of well-known uses made of propane are discussed below. 

Propane is considered an alternative fuel because when it is combusted, it has lower GHG 
emissions than other fuels, such as coal, home heating oil, fuel oil, diesel, kerosene, gasoline, and 
ethanol. Therefore, propane is often used to partially displace GHG emissions associated with 
these other fuels. In fact, under (Assembly Bill) AB-118, the California Energy Commission 
(CEC) has set aside grant money to assist companies that switch from gasoline/diesel powered 
vehicles to propane powered vehicles because conversion to propane “offers the potential for 
immediately reducing GHG emissions” for light and medium duty vehicles (CEC, 2012). Other 
examples of where the substitution of propane for other currently used fuels could produce net 
reductions in GHG emissions are heating systems relying on coal or home heating oil, gas driven 
heat pumps, desiccant dehumidifiers, and commercial water heating (Energentics, 2009). In 
addition, a common use of propane is for residential barbeques. Propane barbeques typically 
produce one-third the GHG emissions than charcoal barbeques (ScienceDirect, 2014). 

Without knowing the approximate amounts of propane that would ultimately be used in different 
post-sale applications, and whether the use of the propane would represent an expansion of fuel 
combustion or a replacement of combustion of less clean fuels, the associated emissions cannot 
reasonably be estimated without undertaking a substantial amount of speculation.  

                                                      
8 CEQA Guidelines §15145 states that “[i]f, after thorough investigation, a Lead Agency finds that a particular 

impact is too speculative for evaluation, the agency should note its conclusion and terminate discussion of the 
impact.” 
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Butane 

Butane has been sold by the Refinery to wholesalers since the 1970s. Currently, butane is shipped 
via rail from the Refinery. The most recent wholesale purchaser has advised the Refinery that the 
most common uses its customers make of butane are chemical blending, chemical feedstock, 
gasoline blending (additive), or gasoline feedstock (Phillips, 2014). When blending into 
chemicals there may be no combustion, and therefore no generation of GHG emissions. Because 
combustion of butane produces lower GHG emissions than combustion of gasoline, combustion 
of the blended gasoline produces lower GHG emissions than combustion of gasoline that has not 
been blended with butane. (40 CFR Part 98 Subpart MM, Table MM-l.) Without knowing the 
amounts of butane ultimately used in different applications, the emissions consequences of butane 
use cannot be calculated without undertaking a substantial amount of speculation. Because of 
uncertainty surrounding end-use, it also cannot be determined how the capture and sale of the 
additional butane resulting from the proposed Project would affect the overall market and use of 
butane. 

As noted above, under CEQA lead agencies are discouraged from basing an impact analysis on 
speculation (see Guidelines §15145). Because there would be a substantial amount of speculation 
involved in assessing the net change in GHG emissions associated with the combustion butane 
and propane generated by the proposed Project, the County is not further considering these 
emissions in this RDEIR. 

Total Net Project Operational GHG Emissions 

Total Project operational GHG emission increases and reductions are summarized in Table 4.5-3. 
As can be seen from the table, emissions reductions associated with replacing propane and butane 
combustion emissions with natural gas combustion emissions more than compensate for project-
related increases of GHG emissions associated with the proposed new boiler, increased rail 
activity, increased commuter trips and increased electrical demand. The proposed Project would 
result in a net decrease in GHG emissions. 

Impact Conclusion 
As indicated in Table 4.5-2, total GHG construction emissions in the form of CO2e would be 
approximately 2,229 metric tons. These emissions amortized over a 30-year period equal 
approximately 74 metric tons per year. Adding 74 metric tons of CO2e to the net operational 
emissions of -43,603 metric tons CO2e per year (see Table 4.5-3) equals a total net Project annual 
GHG emissions rate of approximately -43,529 metric tons CO2e per year, which would be 
substantially less than the significance threshold of 10,000 metric tons CO2e per year and would 
represent a less than significant impact with regard to generation of GHG emissions generated 
directly and indirectly by the proposed Project. Therefore, the GHG emissions that would be 
generated by the Project would not be cumulatively considerable and would not significantly 
contribute to global climate change. The impact would be less than significant. 

Mitigation: None required. 
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TABLE 4.5-3 
TOTAL NET ANNUAL PROJECT OPERATIONAL GHG EMISSIONS 

Emission Scenario 
CO2e 

(metric tons per year) 

Stationary Source Emissions  
Boiler Emissions 65,091 

Net Fuel Source Transfer Combustion Emissions -116,066 

Existing Emissions from Propane/butane Combustion -708,858 

Project Emissions from Natural Gas Combustion +592,792 

Total Stationary Source Combustion Emissions -50,975 

Mobile Source Emissions  
Locomotive Emissions 5,366 
Commuter Vehicle Emissions 4.3 

Indirect Emissions  
Electrical Demand 2,002 

Total Mobile and Indirect Emissions 7,372 

Project Decrease relative to Baseline  -43,603 

 
SOURCE: ERM, 2012 and ESA, 2014. 
 

 

_________________________ 

b)  Would the Project conflict with an applicable plan, policy, or regulation adopted for the 
purpose of reducing the emissions of greenhouse gases? 

Impact 4.5-2: The proposed Project could conflict with an applicable plan. (Less than 
Significant) 

The proposed Project could conflict with certain GHG reduction goals set forth in AB 32, 
including the 39 Recommended Actions identified by CARB in its Climate Change Scoping Plan. 
Table 4.5-1 presents the 39 Recommended Action measures identified by CARB in its Climate 
Change Scoping Plan. Measure CR-1, Energy Efficiency, calls for more efficient use of natural 
gas. The intent of this measure would be achieved under the Project due to the replacement of 
propane and butane with natural gas in the RFG. None of the other Scoping Plan measures are 
directly applicable to the Project and therefore, the proposed Project would not conflict with the 
goals of AB 32. 

One 2010 BAAQMD Clean Air Plan Stationary Source Measure (SSM), referred to as SSM 15,9 
Greenhouse Gases in Permitting – Energy Efficiency, would be directly applicable to the Project. 
The intent of SSM 15 would be incorporated into the Project through the replacement of propane 
and butane with natural gas in the RFG. Therefore, the Project would support the primary goals of 
the 2010 Clean Air Plan, and would not be inconsistent with or frustrate the implementation of 

                                                      
9  SSM 15 is described as follows: “Consider greenhouse gas (GHG) emissions during permitting of new or modified 

stationary sources. This may include (1) adopting GHG CEQA significance threshold for stationary sources, and 
(2) requiring GHG reduction measures in ministerial permits.” (BAAQMD, 2010b) 
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any of the GHG-related 2010 Clean Air Plan control measures. Therefore, any potential impacts 
associated with conflicts to implementation of the 2010 CAP would be less than significant. 

The pending Contra Costa County Draft Climate Action Plan (Draft CAP) contains a checklist of 
measures to be assessed for applicability for a given development project as a tool to determine 
consistency. The items in this checklist are generally directed to residential, commercial, or industrial 
land use development projects and would not apply to process changes at an industrial facility.  

Implementation of the proposed Project would not conflict with an applicable plan, policy, or 
regulation adopted for the purpose of reducing emissions of GHG. 

Mitigation: None required. 
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4.6 Hazards and Hazardous Materials 

4.6.1 Introduction 
This section analyzes the proposed Project’s relationship to hazards and hazardous materials. The 
discussion includes a description of the physical and regulatory setting, the baseline for 
determining environmental impacts, the significance criteria used for determining environmental 
impacts, and potential impacts associated with construction, operation, and maintenance of the 
proposed Project. 

Refinery operations involve the processing and handling of substances that are classified as 
combustible and/or flammable with the potential for fires and explosions. Refinery operations 
also involve the processing and handling of substances that are acutely toxic with the potential of 
releasing toxic vapors. The risk to the public is measured in terms of the likelihood or probability 
of an accident and the severity of the consequences of any such accident. Refinery processes that 
handle these substances are subjected to regulations and process safety management programs to 
prevent and mitigate potential accidents, which also apply to the generation, safe storage, and 
disposal of these wastes (see Section 4.6.2.2 for details).  

Hazards associated with the proposed Project primarily are associated with processing to separate 
propane and additional butane, storage of propane in the new propane storage area, transfer of 
propane and additional butane at the tank car loading racks, use and handling of other hazardous 
materials during processing, and the generation of hazardous materials and wastes from 
construction activities within the limits of the Refinery. 

4.6.2 Setting 

4.6.2.1 Regional and Local Setting 

The Refinery is located in unincorporated northwestern Contra Costa County, within the 
community of Rodeo. Section 3.1.2, Location, provides general information about the regional 
and local setting. The site’s current primary land use is industrial; specifically, bulk petroleum 
processing and storage within the existing oil Refinery. The Refinery includes buffer zones (see 
Figure 3-2) that have been established around sources of hazardous substances. The Refinery is 
bounded by undeveloped open space to the east and I-80. Northeast of the Refinery are industrial 
and open spaces. Immediately south of the active area of the Refinery is a 300- to 600-foot 
undeveloped area which is maintained as a buffer between the Refinery and the Bayo Vista 
residential area. The Bayo Vista area contains the sensitive receptors nearest to the active area of 
the Refinery. A day care center, the Bayo Vista Child Development Center (BVCDC), is located 
approximately 0.5 mile southwest of the site of the Propane Recovery Unit, and is the closest 
school to any Project component. The existing rail spur on which propane-filled tank cars would 
be staged is located approximately 3,000 feet from the BVCDC. That existing rail spur is 
currently used for staging butane tank cars. 
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Oil Refining 

Based on current land use in the Project area, existing hazardous materials use includes those 
hazardous materials common to oil refining, such as petroleum hydrocarbons, sulfur and sulfur 
compounds, hydrogen, aqueous ammonia, methane and liquefied petroleum gas (LPG).  

Fires, which are caused by ignition of flammable materials, can result in exposure to heat 
radiation. The heat decreases rapidly with distance from the flame. Refinery fires generally pose 
little risk to the public, mainly because they are typically confined to the vicinity of the 
equipment from which the flammable release occurs.  

Explosions can occur if flammable vapors and gases are ignited or when a flammable substance is 
released at high temperatures, and usually under elevated pressure. Impacts of an explosion are 
expressed in terms of a sudden increase in pressure above ambient pressure, resulting from a blast 
or shock wave. The types of explosions associated with refineries can include a vapor cloud 
explosion (VCE) and a boiling liquid expanding vapor explosion (BLEVE). A VCE occurs when 
a flammable gas is mixed with air and then encounters an ignition source. VCEs are very rare, 
because they require that sufficient air be combined with the flammable gas before ignition, thus 
resulting in an explosive mixture. Instead, a more common event would be a flash fire in which 
ignition occurs before mixing with atmospheric air. Such fires do not result in an explosion which 
could cause damaging overpressure. A BLEVE could occur when sealed tanks of liquid or 
gaseous hazardous materials are exposed to fire, which may cause excessive pressures within the 
tank combined with weakening of the tank walls. The sudden failure of the vessel and rapid 
vaporization and expansion of its contents is termed a BLEVE. BLEVEs also generally result in 
ignition of the vapor cloud when the substance is flammable; the vapor cloud may ignite and start 
a fire, the size of which will vary with the accident conditions and the type and amount of 
hazardous material present. Although the fire is generally of short duration, the intense thermal 
radiation (heat) generated can cause severe and possibly fatal burns to exposed people over 
relatively considerable distances in a matter of seconds (US EPA, 1994). Overpressures and 
container fragment projectiles also may be generated by BLEVEs but are of less concern than the 
thermal radiation. BLEVEs are very rare. 

Hazardous materials used or previously used in the design, construction, and operation of 
facilities at the Refinery may include asbestos and lead based paint. In addition, subsurface soil or 
groundwater contamination related to historic leaks and spills may be present in the Project area 
and is evaluated within the hazards and hazardous materials analyses in this section.  

Subsurface Contamination 

The Refinery has been operating at its present location since 1896. Historic leaks and spills have 
contributed to subsurface contamination. Cathodic protection systems, double tank bottoms, and 
periodic tank internal inspections are some of the methods currently used to prevent or detect 
leaks. Subsurface hydrocarbon leaks can impact soil and groundwater quality.  
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Naturally Occurring Asbestos 

Asbestos is a naturally occurring fibrous group of minerals. Chrysotile, which is found in the 
serpentine group of rocks1, is the most common asbestos mineral in California. Small amounts of 
chrysotile asbestos, a fibrous form of serpentine minerals, are common in serpentinite. When 
disturbed, the asbestos fibers can become airborne and present a public health risk when inhaled. 
The California Geological Survey has mapped California for the occurrence of ultramafic rocks, 
which have the highest potential for serpentine. A review of the California Department of 
Conservation, Division of Mines and Geology map shows that the Project area is not near mapped 
locations of serpentinized ultramafic rocks (CDC, 2006). The map of historic locations of known 
asbestos mines in Contra Costa County2 shows the nearest former mine sites to the southeast in the 
East Bay Hills. The referenced maps are consistent. Due to the Project’s location outside known 
areas of serpentinized ultramafic rock and historic asbestos mines, the potential for encountering 
naturally occurring asbestos during construction is considered very low and the public safety 
requirements to minimize the risk of naturally occurring asbestos would not apply within the Project 
area.  

Wildland Fire 

The California Department of Forestry and Fire Protection (CAL FIRE) Fire Hazard Severity 
Zoning map ranks land under State responsibility as to wildland fire hazard. The Project areas 
within the Refinery are not ranked as Moderate, High, or Very High Fire Hazard Severity Zones 
within the Zoning map (CAL FIRE, 2007). The Project area is within a developed industrial land 
use area. Due to the Project’s location outside established Fire Hazard Severity Zones, the public 
safety requirements to minimize the risk of wildland fire would not apply to the Project. 

Airports and Air Hazards 

Airport Influence Areas are used in land use planning to identify areas commonly overflown by 
aircraft as they approach and depart an airport, or as they fly within established airport traffic 
patterns. The Project is located approximately 11 miles from Buchanan Field Airport, to the east 
southeast in the City of Concord and 12 miles from Napa County Airport, to the north in Napa 
County. Due to the Project’s location outside airport influence areas, the public safety requirements 
to minimize the risk related to airport proximity would not apply to the Project. 

4.6.2.2 Regulatory Setting 

There are a number of Federal, State and County regulations that focus on reducing the risks from 
chemical hazards, some of which include: 

 California Accidental Release Prevention (CalARP) Program; 

 U.S. Occupational Safety and Health Administration (OSHA) Process Safety Management 
(PSM) Rule; 

                                                      
1 Serpentine is a naturally occurring group of minerals that can be formed when ultramafic rocks are metamorphosed 

during uplift to the earth’s surface. Serpentinite is a rock consisting of one or more serpentine minerals. This rock 
type is commonly associated with ultramafic rock along earthquake faults.  

2 USGS-MRDS; http://www.cccarto.com/mines/contra_costa/ 
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 U.S. Environmental Protection Act (US EPA) Accidental Release Prevention/Risk 
Management Plan (RMP) Rule; 

 California OSHA Injury and Illness Prevention Program; and 

 Contra Costa County Industrial Safety Ordinance. 

These and other regulations and existing compliance programs and plans in place at the Refinery 
are described in more detail below. 

Federal and State 

Hazardous Materials Management 

The Federal Emergency Planning & Community Right-To-Know Act, Section 312, requires 
businesses have available Material Safety Data Sheets (MSDS) and must submit hazardous 
chemical inventory forms to the State Emergency Response Commission, Local Emergency 
Preparedness Committee, and local fire department annually on March 1st. Meeting this federal 
requirement is achieved through compliance with the California Hazardous Materials Business 
Plan program (CA Health and Safety Code sec 25504 [a-c]). The Hazardous Materials Business 
Plans describe hazardous materials inventory, storage container types and locations, emergency 
response and evacuation procedures, and employee hazardous materials training program. 
Enforcement of hazardous materials management rules and the Hazardous Materials Business 
Plan (HMBP) is assigned to the Certified Unified Program Agency (CUPA), within Contra Costa 
County Health Services (CCCHS). 

Hazardous Waste Management 

The Federal Resource Conservation and Recovery Act of 1976 (RCRA) established a “cradle-to-
grave” regulatory program governing the generation, transportation, treatment, storage, and 
disposal of hazardous waste. Under RCRA, individual states may implement their own hazardous 
waste programs in lieu of RCRA as long as the state program is at least as stringent as federal 
RCRA requirements. In California, the Department of Toxic Substances Control (DTSC) 
regulates the generation, transportation, treatment, storage, and disposal of hazardous waste. The 
hazardous waste regulations establish criteria for identifying, packaging, and labeling hazardous 
wastes; dictate the management of hazardous waste; establish permit requirements for hazardous 
waste treatment, storage, disposal, and transportation; and identify hazardous wastes that cannot 
be disposed of in landfills. These regulations also require hazardous waste generators to prepare a 
Hazardous Waste Contingency Plan that describe hazardous waste storage and secondary 
containment facilities, emergency response and evacuation procedures, and employee hazardous 
waste training program. While DTSC generally retains authority, day to day enforcement of 
hazardous waste management rules is delegated to the CUPA. 

Hazardous Materials Transportation 

The Federal Department of Transportation (DOT) establishes and enforces standards for 
transportation of hazardous materials. The pertinent provisions of Title 49 of the CFR governing 
rail transport are found in 49 CFR Parts 174, 176, and 179. Part 174, Carriage by Rail, specifies 
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handling, loading, and unloading requirements for the safe transport and shipping of hazardous 
materials, which must be performed by qualified personnel. This part also addresses correct 
placarding of tank cars to indicate the hazard classifications of the materials, and segregation of 
incompatible materials. 49 CFR Part 176, Carriage by Vessel, provides further details on vessel 
carriage requirements for different classes of hazardous materials. Subpart H of this section 
provides detailed requirements of compressed gases. There are requirements for the position of 
flammable gas tank cars on the train relative to the locomotive engines, occupied cabooses, 
flatcars carrying other cargo, and segregation from other vessels carrying materials incompatible 
with flammable gas, such as other flammable gases, liquids, and solids, or oxidizing materials. 
49 CFR Part 179, Specifications for Tank Cars, provides design requirements for rail tank cars 
including tank mounting, welding certification, pressure relief devices, protection of fittings, 
loading/unloading valve requirements, coupler vertical restraints systems, tank-head puncture-
resistance systems, and thermal protection systems.  

Accidental Release Prevention 

US EPA Risk Management Plan (RMP) Rule, the CalARP Program; and the California 
Occupational Safety and Health (Cal/OSHA) Process Safety Management (PSM) standard require 
that facilities assess the potential for accidental releases of toxic, reactive, flammable, or 
explosive chemicals, and programs must be established to minimize the frequency and extent of 
accidental releases. The RMP and CalARP regulations are geared towards offsite consequences, 
to protect the general public. PSM is geared toward workplace and employee safety. 

Propane and butane manufactured and stored in quantities over 10,000 pounds are regulated 
flammable substances under the RMP and CalARP Rules. Hydrogen sulfide (H2S) is a component 
of crude oil that is removed during refining. The threshold quantity above which hydrogen sulfide 
is regulated under RMP is 10,000 pounds. The threshold quantity above which hydrogen sulfide 
is regulated under CalARP is 500 pounds. Enforcement of CalARP rules is assigned to the 
CUPA, within Contra Costa County Health Services.  

Propane and butane in quantities over 10,000 pounds are regulated as flammable substances 
under Cal/OSHA PSM. Hydrogen sulfide in quantities over 1,500 pounds is regulated as a toxic 
chemical under Cal/OSHA PSM. (California Code of Regulations, Title 8, Section 5189, 
Appendix A). Cal/OSHA also establishes Permissible Exposure Limits for chemicals in the 
workplace, limiting employee exposure to chemical vapors. 

Fire Protection-Flammable Liquid and Compressed Gas Storage 

The Refinery is required to comply with the California Fire Code and National Fire Protection 
Association (NFPA) codes that address requirements for flammable and combustible liquid and 
compressed gas storage including pressure vessel installation, water mains, foam fire protection 
systems, and water supply reliability requirements. The Contra Costa County Fire Protection 
District has local jurisdiction over proper implementation of fire code requirements.  
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Worker Safety 

Occupational safety standards exist in federal and State laws to minimize worker safety risks 
from both physical and chemical hazards in the work place. The Cal/OSHA and the federal 
Occupational Safety and Health Administration are the agencies responsible for assuring worker 
safety in the workplace.  

Cal/OSHA assumes primary responsibility for developing and enforcing standards for safe 
workplaces and work practices within the State. The Cal/OSHA PSM rule is discussed above 
under Accidental Release Prevention. Storage tank dikes and bulk storage tanks are examples of 
confined spaces. Worker entry into confined spaces must be performed in accordance with OSHA 
confined space procedures, including training for participants, planning, provisions for 
access/egress, monitoring, and supervision. Storage tank demolition, repair, and installation 
require hot work (cutting torches, welding, grinding, etc.). Hot work within the Refinery 
environment must be performed under the facility hot work program that is designed in 
accordance with OSHA requirements and industry guidelines. At sites known to have hazardous 
materials present (hydrocarbons, lead based paint, asbestos, contaminated soil, etc.), a site safety 
plan must be prepared to protect workers. The site safety plan establishes policies and procedures 
to protect workers and the public from exposure to known and potential hazards at the site.  

Emergency Response 

California has developed an emergency response plan to coordinate emergency services provided 
by federal, State, and local government and private agencies. Responding to hazardous materials 
incidents is one part of this plan, as is responding to intentional acts of destruction. Another part 
involves development of a downstream evacuation plan for areas within the potential inundation 
area. For Contra Costa County, the plan is administered by the California Emergency 
Management Agency, which coordinates the responses of other agencies, including the California 
Environmental Protection Agency, California Highway Patrol, California Department of Fish and 
Wildlife, Regional Water Quality Control Board, and local fire departments.  

California Department of Toxic Substances Control 

The DTSC is responsible for regulating management of hazardous waste and correction of 
releases of hazardous constituents to the environment. DTSC promulgates rules and regulations, 
but enforcement of compliance with California hazardous waste management regulations is 
delegated to local agencies. CCCHS is the local agency having jurisdiction over compliance with 
California hazardous waste management regulations. DTSC retains the authority to intercede in 
hazardous waste management issues, permitting for hazardous waste treatment, storage and 
disposal, and review and approval of corrective action planning activity at hazardous waste 
contaminated sites.  

Contra Costa County General Plan 

The Safety Element (Section 10) of the Contra Costa County General Plan contains relevant goals 
and policies regarding hazardous materials and fire protection. The hazardous materials goal is to 
provide public protection from hazards associated with the use, transport, treatment and disposal 
of hazardous substances and is supported by policies that require appropriate storage and 
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containment of hazardous substances. Fire protection goals are intended to provide public 
protection services in a disaster. Implementation Measures supporting General Plan fire 
protection goals and policies are summarized as follows: 

 Require that projects that encroach into high fire hazard areas be reviewed by the 
appropriate Fire Bureau to determine if special fire prevention measures are advisable; 

 Encourage wildland fire prevention activities such as control burning, fuel removal, 
establishment of fire roads, fuel breaks and water supply in wildland areas: and  

 Prohibits siting hazardous waste facilities within the watershed.  

The CCCHS is the CUPA, the agency certified by the California Secretary of Environmental 
Protection to implement the Unified Hazardous Waste and Hazardous Materials Management 
Regulatory Program specified in Health and Safety Code Chapter 6.11. As such, CCCHS 
oversees the regulatory programs for Hazardous Materials Business Plans, aboveground storage 
tanks, underground storage tanks, hazardous waste generators, and California Accidental Release 
Prevention (CalARP), including facility inspections and permitting. 

Contra Costa County has adopted the Contra Costa County Hazardous Materials Area Plan, 
which outlines the procedures that County regulatory and response agencies will use to 
coordinate management, monitoring, containment, and removal of hazardous materials in the 
event of an accidental release (Contra Costa County, 2009).  

Contra Costa County Code 

Contra Costa County Industrial Safety Ordinance 

Because incidents have occurred at industrial facilities in Contra Costa County since the adoption 
of State and federal safety programs, the County adopted Ordinance No. 98-48 and Amendments, 
the “Industrial Safety Ordinance”, as Regulation 450-8 of the County Code of Regulations to 
“supplement the requirements of California Health and Safety Code… concerning hazardous 
materials management by enacting measures to prevent and reduce the probability of accidental 
releases of regulated substances that have the potential to cause significant harm to the public 
health and to increase participation by industry and the public to improve accident prevention.” 
This regulation requires reviews, inspections, and audits that supplement existing federal and 
State safety programs and the imposition of additional safety measures to protect public health 
from accidental releases. 

Contra Costa County Fire Prevention District 

The local Fire District administers approvals under the California Health & Safety Code and the 
2007 California Fire Code (CFC), (with reference to the Uniform Fire Code) for any development 
or project that involves flammable liquid storage.  

Contra Costa Health Services Hazardous Materials Incident Notification Policy 

This Policy promotes prompt and accurate reporting in the event of a release of hazardous 
materials that may impact the environment or community and enables the County to undertake 
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measures to mitigate any such impact including dispatching emergency response teams, assessing 
the extent of the risk of a release, determining whether to activate the Community Warning 
System and responding to public and media inquiries. 

Industry Standards 

American Petroleum Institute (API) and Other Industry Standards 

In addition to regulatory requirements, refinery equipment and structures are designed in 
accordance with industry standards and best engineering practices (e.g., NFPA and API). API 650 
is the current standard for the design of welded tanks for oil storage and API 653 sets standards 
for inspection, repair, alteration, and reconstruction of storage tanks. These standards include 
measures to prevent accidental releases, and to incorporate safety and back-up measures or 
features to reduce risk in the event of an emergency, and set inspection frequencies. API Standard 
2015 sets the industry standards for safe entry and cleaning of petroleum storage tanks, and API 
recommended practice 2016 is a supplemental document with guidelines and procedures for safe 
entry and cleaning of petroleum storage tanks. 

4.6.2.3 Project Baseline and Proposed Changes 

This section summarizes existing conditions relative to how hazards are used, handled, stored and 
transported at the Refinery, and how the proposed Project would change those conditions. The 
summary is based upon the Project location, Project Description, and information contained in the 
Phillips 66 Propane Recovery Project Public Safety Supplement (Phillips 66, 2012).  

Hazardous Substances Used, Handled, Stored or Transported at the Refinery 

Operations 

Butane is currently recovered at the Refinery for sale as an LPG product. The produced butane is 
stored temporarily before it is loaded into railroad tank cars. Storage is within four spherical 
pressure vessels3 with capacities of 20,000 barrels, 4 9,000 barrels, and two with a capacity of 
4,800 barrels. The Refinery currently loads up to 16 tank cars per day of butane (to a maximum of 
5,840 tank cars of butane per year). Currently, the Refinery recovers up to 5,500 barrels per day 
of butane. Butane maximum storage capacity and maximum tank car loading capacity would not 
be increased with the proposed Project. The current butane annual export cycle is that in the 
summer, 8 to 12 tank cars5 (up to 9,000 barrels) of butane are typically loaded on any given day. In 
the winter, 3 to 4 tank cars (2,300 to 3,000 barrels) of iso-butane are loaded per month and 1 to 2 
tank cars of purchased n-butane are offloaded per month. Tank cars are not used to store butane. 
During the winter, purchased butane can be brought into the facility from outside sources. The 
Refinery has the capability to offload purchased butane however, this activity is infrequent. 

Propane is not currently recovered for sale as a LPG product. The proposed Project would add 
facilities to recover 14,500 barrels per day of LPG (propane and butane) from the Refinery fuel 

                                                      
3  Tank-300, Tank-301, Tank-302, and Tank-833. 
4 One barrel = 42 gallons. 
5 A tank car holds approximately 700 - 750 barrels. 
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gas system. The propane would be liquefied for sale as an LPG product. Propane storage capacity 
is proposed to be provided using six cylindrical pressure vessels, with a capacity of 2,500 barrels 
each. A new tank car loading rack would allow loading of propane. The proposed Project would 
increase daily loading capacity from 16 tank cars of butane to 24 tank cars of butane and propane, 
with up to eight cars transporting only propane, (to a maximum of 8,760 tanks cars of LPG 
annually).  

LPG tank cars typically remain inside the Refinery for approximately 24 hours. Full tank cars are 
removed from the loading rack, and replaced with empty cars once a day. On occasion, typically 
on Sundays, the exchange of tank cars may be delayed one day. When this occurs, the tank cars 
would have been inside the Refinery for 48 hours. The proposed Project would not change the 
current rail arrival and shipment schedule.  

The Project includes a hydrotreating step to remove the sulfur compounds from the Coker Fuel 
Gas. Recovered sulfur would merge with the Refinery sulfur production. The combined sulfur 
stream would be processed through the existing sulfur recovery units and sold to customers. The 
increase in Refinery sulfur production would be less than 2% of the baseline sulfur production 
volume.  

The Refinery is on the Government Code § 65962.5 of the Resource Conservation and Recovery 
Information System list of hazardous waste generators. Wastes generated are stored and disposed 
of in accordance with applicable regulations. Hazardous wastes are manifested and shipped to 
approved, permitted facilities. The Refinery generates approximately 30 tons of non-RCRA 
Hazardous Waste (e.g., oily trash, sand blast grit), over the period between turnarounds.6 The 
period between turnarounds is approximately two to three years. The facility generates 
approximately 800,000 pounds of spent nickel/molybdenum catalyst and 30,000 pounds of spent 
cobalt/molybdenum catalyst, which are removed every 30 to 36 months (at the end of the useful 
life of the material). These materials are considered hazardous under RCRA. The spent catalyst is 
sent offsite where it is processed to reclaim and regenerate the material, and thus is not 
considered a waste. 

If a new boiler is built to provide steam for the Project, aqueous ammonia would be used (a dilute 
solution of 19% to 19.5% ammonia and 80.5% to 81% water) in a Selective Catalytic Reduction 
(SCR) system to control nitrogen oxide (NOx) emissions. Use of the SCR would be required by 
the BAAQMD as part of their permitting process. This would increase the number of SCR 
systems at the Refinery and consequently increase the quantities of aqueous ammonia stored and 
used on-site. The spent catalyst generated in the SCR process would be a hazardous waste and 
would be disposed of off-site.  

Every one to five years, the catalyst in the new hydrotreater added by the Project would need 
replacement. On average, 25,000 pounds per year of spent hydrotreating catalyst is anticipated to 
be generated. The majority of the spent catalyst is reclaimed for metals or regenerated at an off-
site facility, and thus is not considered a waste. 

                                                      
6 A turnaround is a refinery term denoting a planned outage of a specific refinery unit for servicing or maintenance. 
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Construction 

Demolition activities of existing structures would generate asbestos containing materials (ACM). 
The removal, handling, transport, and disposal of the ACM would be performed in accordance 
with established procedures and applicable regulatory requirements (US EPA National Emission 
Standards for Hazardous Air Pollutants, and Bay Area Air Quality Management District 
(BAAQMD) Regulation 11, Rule 2). The work would be performed and overseen by certified 
ACM workers. The ACM would be transported in covered vehicles and disposed at appropriately 
licensed facilities.  

Project construction may also generate lead paint-contaminated blasting grit from paint removal 
activities. Lead paint waste materials would be handled, stored, transported, and disposed in 
accordance with applicable regulatory requirements.  

Existing Tank 78 would be demolished to accommodate the new propane storage bullets. 
Approximately 20 relatively small out-of-service tanks adjacent to the butane loading rack would 
be demolished to accommodate the new propane loading rack. Out-of-service process unit U-240-
4 would be dismantled to clear the space for the propane recovery unit. Historic Refinery 
operations have resulted in spills and discharges that have created soil and groundwater 
contamination at the Refinery, furthermore removal of existing equipment and excavation for 
foundations of new equipment could expose contaminated soil. All soil and groundwater 
remediation activities (including investigation, remediation, and periodic groundwater 
monitoring) would be performed under the oversight of San Francisco Bay Regional Water 
Quality Control Board (SFBRWQCB) and in accordance with requirements in the two regulatory 
orders issued by the SFBRWQCB. Site Cleanup Requirements Order No. R2-2006-0065 includes 
the investigation of soil and groundwater contamination and corrective action, where necessary. 
Waste Discharge Requirements Order No. R2-2005-0026 (“WDR Order”) includes the inspection 
and maintenance of active and inactive waste management units and groundwater monitoring 
throughout the facility. The WDR Order also requires the implementation of a Soil Management 
Plan. Contaminated soil discovered or excavated during Project construction would be managed 
in accordance with the existing Soil Management Plan.  

Existing Safety Management Systems 

The Refinery stores and processes materials classified as acutely toxic and flammable, which 
could pose hazards during process upset conditions. Historically, the petroleum industry has 
addressed concerns about potential catastrophic accidents by developing design standards 
intended to minimize the likelihood of these events and their consequences. In recent years, 
federal and State regulations have resulted in facilities being required to assess and document 
these risks as well as take further action to reduce them. Following is a brief description of how 
the Refinery addresses safety issues. 

Design 

As an industrial facility that handles hazardous chemicals, the Refinery must be constructed and 
operated in accordance with certain codes and standards, which are enforced via administrative 
mechanisms such as internal audits, design reviews, and building inspections. Some of the main 
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design standards include: the American Petroleum Institute Recommended Practice 750, Codes of 
Management Practices of the Chemical Manufacturers, American National Standards Institute 
B31.1: Power Piping, American National Standards Institute B13.3: Petroleum Refinery Piping, 
National Fire Prevention Association 30, and the Uniform Building Codes. 

LPG storage and loading facilities are constructed under the guidance of State Regulations, Codes 
and Industry Standards. American Petroleum Institute 2510 and National Fire Protection 
Association 58 contain the safe design standards for propane storage. LPG storage vessels are 
constructed under the guidance of American Society of Mechanical Engineers (ASME) Code 
Section 8. National Fire Protection Association 15 is the design standard for fixed water spray 
systems for fire protection. American Petroleum Institute 2510A addresses fire protective 
insulation for LPG storage tanks. 

In addition to these design practices, the California Code of Regulations (Title 8, Subchapter 1. 
Unfired Pressure Vessel Safety Orders, Article 5, LP-Gas Systems) governs the installation and 
operation of LPG storage tanks. Storage tank operators must obtain a State issued Permit to 
Operate which must be renewed every 3 years. 

Inspections 

In order to ensure integrity, safety and regulatory compliance, the Refinery maintains and 
conducts various inspection programs. Also, the operations, maintenance, and staff departments 
conduct various safety and regulatory compliance inspections and audits. 

The Refinery’s Engineering Inspection Program utilizes visual and non-destructive testing 
methods to inspect affected equipment for damage and deterioration. In addition, the program 
requires the maintenance of written records of all inspections of affected equipment. The program 
covers a variety of plant equipment including tanks, pressure vessels, piping, relief valves, and 
other related components. The program provides for a planned inspection of new equipment prior 
to Refinery acceptance, as well as of existing onsite equipment.  

Training 

The Refinery conducts a safety-training program for all employees. New employees are given 
safety indoctrinations, and affected employees receive annual refresher training in the following 
areas: 

 Injury reporting procedures; 

 Emergency reporting and notification procedures; 

 Safety hazard reporting procedures; 

 Use of personal protective equipment; 

 Location and use of respiratory equipment; 

 Location and use of fire hoses and hand-held fire extinguishers; 
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 Safety procedures to be used in the event of a release or potential release of a hazardous 
material; 

 Chemicals and wastes present at the facility and their associated hazards; 

 Information labels, forms, and MSDS; 

 Proper methods of handling hazardous materials; 

 Reporting of adverse health and environmental effects; 

 Use, capabilities, and locations of emergency response equipment and supplies; 

 The facility’s Emergency Response Plan; 

 Procedures for the control of a toxic and hazardous materials release; 

 Procedures for coordinating with emergency response organizations; and 

 Federal Occupational Safety and Health Administration (Hazardous Waste Operations 
(HAZWOPER) training. 

In addition to safety training, an operator-training program is conducted at the Refinery to ensure 
operator competence. The program provides training in policies and procedures, safety and health 
hazards, and task specific procedures and practices. All operator trainees must successfully 
complete a Basic Training Program, prior to working as an operator. The program includes basic 
training in the areas of distillation, refining, chemistry, physics, environmental screening, 
maintenance, instrumentation, and specific safety hazards. Once a trainee has completed the 
Basic Training Program, assignment to an operating area is made and the Process Foreman 
continues the instruction of the trainee. 

When new equipment or processes are installed, the Process Foreman conducts training sessions 
similar to those given to operator trainees, to familiarize the operators with the new equipment 
and/or processes. Training records are maintained for all operators. 

Process Safety Management and Management of Change 

In order to comply with the Process Safety Management requirements, the Refinery has 
established procedures for the Management of Change (MOC). The purpose of these procedures 
is to ensure that changes to process chemicals, technology, equipment, facilities, or critical 
procedures do not cause plant facilities to be operated outside of their design limits or introduce 
new hazards to plant operations.  

Applicable requirements of the MOC may include an environmental review, health & safety/loss 
control review, process hazards analysis, project field safety check, HAZCOM Review/MSDS 
update, new or revised procedures, operator training, operating manual update, maintenance 
records update, equipment inspection update, process flow diagram update, piping and 
instrumentation diagram update, electrical drawing update, instrument loop sheet update, or other 
requirements deemed necessary by the reviewing engineers.  



4. Environmental Setting, Impacts, and Mitigation Measures 
Hazards and Hazardous Materials 

Phillips 66 Propane Recovery Project 4.6-13 October 2014 
Recirculated Draft Environmental Impact Report 

Risk Management Plan 

Phillips 66 operates under the US EPA RMP rule, CalARP, and the Contra Costa County ISO. 
The Refinery maintains a Risk Management Plan that includes three main components: (1) hazard 
assessment; (2) release prevention planning; and (3) emergency response planning. This Plan is 
updated when there are changes that would affect the use or storage of acutely hazardous 
substances. A detailed hazards and operability study of the changed components will be carried 
out prior to startup of the Propane Recovery Project. Upon completion of the Project, the 
Hazardous Materials Business Plan that provides input to the RMP would be updated and the 
RMP scenarios reviewed for potential change as a result of the Project. 

Emergency Response Capabilities 

An Emergency Response Plan is in place for the Refinery to ensure that, in the event of a fire, 
hazardous material release, medical emergency, or rescue situation, Refinery personnel would be 
able to respond to the emergency quickly and effectively so that personal injuries, environmental 
damage, and/or property damage can be avoided and/or minimized. The Emergency Response 
Plan describes the responsibilities of all facility personnel in the event of an emergency. 
Additionally, the plan defines the types of actions that personnel with different levels of training 
may take in response to an emergency. Furthermore, the plan describes and defines the chain of 
command to be followed by personnel in an emergency. The primary responsibility for 
implementing the plan rests with Phillips 66, not with an outside agency.  

Emergency response teams at the Refinery are trained and equipped to respond to fires, rescues, 
hazardous material releases, and other emergencies that could occur. These teams are managed by 
the Supervisor of Safety and Emergency Response, whose responsibility it is to ensure that the 
Emergency Response Plan is implemented and followed in the preparation for, and response to 
plant emergencies. 

In the event of a release of hazardous materials, the Refinery’s emergency coordinator identifies 
the nature, source, amount, and affected area of the release. Additionally, the coordinator assesses 
the hazards to both human health and the environment as a result of the release. It is the 
responsibility of the coordinator to notify local authorities, as needed, and regulatory agencies, as 
required by law and the Contra Costa County General Plan,7 which requires that all facilities 
adopt an emergency response plan that includes immediate notification of the public. 

The Refinery is also a member of a mutual aid organization under which facilities with 
emergency response capabilities agree to assist each other. In order to maintain readiness, 
Refinery staff participates in monthly meetings and regular response drills.  

See Section 3.3.2.18, Overview of the Phillips 66 Rodeo Refinery Emergency Response Process, 
for additional details on the Refinery’s response process. 

                                                      
7 There are a number of goals and policies in the Contra Costa General Plan that apply to emergency response and 

hazardous materials, some examples of these are Policies 7-72, 7-79, 7-105, and others. 
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4.6.3 Significance Criteria 
Based on California Environmental Quality Act (CEQA) Guidelines Appendix G, a project would 
cause adverse impacts related to hazards and hazardous materials if it would: 

a) Create a significant hazard to the public or the environment through the routine transport, 
use or disposal of hazardous materials;  

b) Create a significant hazard to the public or the environment through reasonably foreseeable 
upset and accident conditions involving the release of hazardous materials into the 
environment;  

c) Emit hazardous emissions or handle hazardous or acutely hazardous materials, substances 
or waste within one-quarter mile of an existing or proposed school;  

d) Be located on a site which is included on a list of hazardous materials sites compiled 
pursuant to Government Code Section 65962.5 and, as a result, would create a significant 
hazard to the public or the environment;  

e) For a project located within an airport land use plan or, where such a plan has not been 
adopted, within two miles of a public airport or public use airport, would result in a safety 
hazard for people residing or working in the project area;  

f) For a project within the vicinity of a private airstrip, would result in a safety hazard for 
people residing or working in the project area;  

g) Impair implementation of or physically interfere with an adopted emergency response plan 
or emergency evacuation plan; or  

h) Expose people or structures to a significant risk of loss, injury or death involving wildland 
fires, including where wildlands are adjacent to urbanized areas or where residences are 
intermixed with wildlands.  

Exposure of the public to air emission hazards associated with routine operations of the Proposed 
Project is addressed in Section 4.1, Air Quality. 

4.6.4 Discussion of No Hazards and Hazardous Materials 
Impacts 

Review and comparison of the setting circumstances and Project characteristics with each of the 
eight significance criteria stated above, clearly show that no impacts associated with hazards or 
hazardous materials would result for criteria c) through h). The following discusses the reasoning 
supporting this conclusion: 

c) The Project would not emit hazardous emissions or handle hazardous or acutely 
hazardous materials, substances or waste within one-quarter mile of an existing or 
proposed school. 

The proposed Project would be entirely constructed and operated within the Refinery. There are 
no existing or proposed schools within one-quarter mile of the Project area. Therefore, the Project 
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would not handle hazardous materials (LPG) within one-quarter mile of an existing school. 
Therefore, there would be no new impact under this criterion. 

d) The Project would be located on a site which is included on a list of hazardous 
materials sites compiled pursuant to Government Code Section 65962.5 of the 
Resource Conservation and Recovery Information System but, would not create a 
significant hazard to the public or the environment. 

The Refinery is on the referenced list (per Section 65962.5), however various controls prevent 
significant hazard to the public or the environment. The Project would be constructed entirely 
within the Refinery, where no public access is allowed. Within the Refinery process areas, 
various levels of contamination by hazardous materials may exist, however, the movement of 
these hazardous materials off-site is prevented by structural and procedural control measures. 
Contaminated soils, if encountered, would be handled in accordance with the existing Soil 
Management Plan that is consistent with regulatory requirements. 

For these reasons, the presence or absence of hazardous materials on the site would not create a 
hazard to the public or to the environment. No impact. 

e) The Project would not be located within an airport land use plan or, where such a plan 
has not been adopted, within two miles of a public airport or public use airport. 

There is no airport land use plan that includes the Project area. There are no public airports or 
public use airports within two miles of the Project area. Therefore there would be no impact 
under this criterion. 

f) The Project would not be located in the vicinity of a private airstrip. 

There is no private airstrip in the vicinity of the Project area. Therefore there would be no impact 
under this criterion. 

g) Would the Proposed Project impair the implementation of or physically interfere with 
an adopted emergency response plan or emergency evacuation plan? 

The Project would be constructed within the existing Refinery and would not impair the 
implementation of any public emergency evacuation plan. The Refinery maintains an Emergency 
Response Plan and prepares and updates a HMBP with the CUPA. The HMBP includes 
evacuation routes. The Project would tend to interfere with roads, access, and egress within the 
Refinery, especially during construction. The construction and operation of the Project would 
have to be integrated into the Refinery operations and its Emergency Response Plan and 
evacuation routes. The integration would eliminate interference with an adopted emergency 
response plan or emergency evacuation plan. No impact. 

h) The Project would not expose people or structures to a significant risk of loss, injury 
or death involving wildland fires, including where wildland are adjacent to urbanized 
areas or where residences are intermixed with wildland. 

There are no areas in the vicinity of the Project area that are rated by the California Department of 
Forestry and Fire Protection as wildland fire hazard zones. Therefore there would be no impact 
under this criterion. 
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4.6.5 Consequence Analysis Methodology 
In order to evaluate potential safety issues associated with the proposed Project, a worst-case 
consequence analysis was undertaken to evaluate the proposed Refinery changes with respect to 
production, storage, and transfer of butane and propane. The objective of the study was to 
compute the potential increase or decrease in hazards to the public due to the proposed changes to 
the facility. 

The study was divided into three tasks. 

Task 1. Determine the maximum credible potential releases, and their consequences, for 
existing process units, transfer systems, and storage areas handling butane. 

Task 2. Determine the maximum credible potential releases, and their consequences, for 
the modifications to the facility for producing, storing, and transferring propane for the 
proposed Project. 

Task 3. Determine whether the consequences associated with the proposed modifications 
generate potential hazards that are larger or smaller than the potential hazards which 
currently exist in the Refinery. 

Potential hazards from the existing and proposed equipment are associated with accidental 
releases of toxic and flammable materials. Hazardous events associated with these types of 
releases include toxic vapor clouds, flash fires, torch fires, pool fires, and vapor cloud explosions.  

For each type of hazard identified (toxic, radiant, overpressure), maximum distances to 
potentially injurious levels are determined. The hazard levels used are those that have been 
developed by the U.S. Environmental Protection Agency (US EPA) and American Industrial 
Hygiene Association (AIHA) for risk management purposes. 

4.6.5.1 Modeling Methodology 

For any one of the hazards that are inherent to the process systems at the Refinery facility to 
impact an area, there first must be a loss of containment (LOC) event. If the hydrocarbons 
normally contained within the piping or equipment at the site are released and are ignited, the 
resulting flash fire, VCE, torch fire, pool fire, or toxic vapor cloud can have specific 
consequences that can be quantified using a computer model.  

To describe the worst case hazards at the Refinery, a consequence modeling program developed 
by the US EPA (RMP-Comp) was used to determine the maximum potential impacts of the 
current hazardous material processing and storage in the Refinery, as well as those associated 
with the proposed process unit and storage equipment. Details of proposed changes to tank 
storage are provided in Table 4.6-1. 
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TABLE 4.6-1 
LIST OF EXISTING REFINERY UNITS AND STORAGE, AND PROPOSED REFINERY MODIFICATIONS 

Tank or Unit Number 

Hazardous Materials 

Before Proposed Changes After Proposed Changes 

Tank 300 (9,650 bbl) Butane Butane 

Tank 301 (4,825 bbl) Butane Butane 

Tank 302 (19,300 bbl) Butane Butane 

Tank 833 (4,825 bbl) Butane Butane 

Unit 240 (1,625 lbs H2S) Contains H2S Contains H2S 

Butane Railcar (33,000 gal) Butane Butane 

Propane Railcar (33,000 gal) New Propane 

Horizontal Propane Tanks (6) (2,500 
bbl each) 

New Propane 

Propane Recovery Unit (300 lbs H2S) New Contains H2S 

   
Note: bbl - barrels, H2S – hydrogen sulfide, gal – gallons. 
 
SOURCE: Phillips 66, 2014 
 

 

4.6.5.2 Hazards Identification and Modeling Endpoints 

The potential hazards associated with Refinery operation are common to most oil processing 
facilities worldwide, and are functions of the materials being processed, processing systems, 
procedures used for operating and maintaining the facility, and hazard detection and mitigation 
systems. The hazards that are likely to exist are identified by the physical and chemical properties 
of the materials being handled and the process conditions. For hydrocarbon fuel and 
petrochemical facilities, the common hazards are: 

 toxic gas clouds (e.g., gas with hydrogen sulfide) 
 flash fires  
 torch fires  
 pool fires  
 vapor cloud explosions  
 boiling liquid expanding vapor explosions (BLEVE) 

When comparing a toxic hazard to a flammable or explosive hazard, the magnitude of the 
potential impact must be identically defined for both hazards. For instance, it would not be 
meaningful to compare human exposure to nonlethal overpressures (low overpressures which 
break windows) to human exposure to lethal fire radiation (34,500 Btu/(hr•ft2) for five seconds). 
Thus, in order to compare the hazards of toxic gases, fires, and explosions on humans, equivalent 
levels of hazard must be defined. 

The endpoint hazard criterion defined in this study corresponds to the specific hazard modeling 
level established by studies or regulations which might cause an injury. With this definition, the 
injury level must be defined for each type of hazard (toxic, radiant heat, or overpressure 
exposure). Fortunately, data exist which approximate an equivalent injury level for each of the 
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hazards listed. Table 4.6-2 presents the endpoint hazard criteria used by federal agencies and 
national associations for this type of analysis. 

TABLE 4.6-2 
CONSEQUENCE ANALYSIS HAZARD LEVELS 

(ENDPOINT CRITERIA FOR CONSEQUENCE ANALYSIS) 

Hazard Type 

Injury Threshold 

Exposure Duration Hazard Level Reference 

Hydrogen Sulfide (H2S) exposure Up to 60 min 30 ppm ERPG-2 [AIHA, 2011] 

Radiant heat exposure 40 sec 1,600 Btu/(hr•ft2) † 40 CFR 68 [US EPA, 1996] 

Explosion overpressure Instantaneous 1.0 psig ‡ 40 CFR 68 [US EPA, 1996] 

Flash fires (flammable vapor clouds) Instantaneous 
Lower Flammability 
Limit (LFL) 

40 CFR 68 [US EPA, 1996] 

 
ERPG-2. The maximum airborne concentration below which it is believed nearly all individuals could be exposed for up to 
one hour without experiencing or developing irreversible or other serious health effects or symptoms that could impair an 
individual’s ability to take protective action. 

40 CFR 68. United States Environmental Protection Agency RMP endpoints. 

† Corresponds to second-degree skin burns. 

‡ An overpressure of 1 psi may cause partial demolition of houses, which can result in serious injuries to people, and 
shattering of glass windows, which may cause skin laceration from flying glass. 

 

 

4.6.5.3 Weather Conditions 

The weather conditions at the time of an accidental release (a LOC event) can influence the 
extents of the resulting hazards. For the purposes of a consequence-based study, a set of weather 
conditions – consisting of atmospheric stability and wind speed – must be assigned for each 
calculation. Atmospheric stability is classified by the letters A through F. In general, the most 
unstable atmosphere is characterized by stability class A. Stability A would correspond to an 
atmospheric condition where there is strong solar radiation and moderate winds. This 
combination of radiation and wind allows for rapid fluctuations in the air and thus greater mixing 
of the released gas with time. Stability D is characterized by fully overcast or partial cloud cover 
during both daytime and nighttime. The atmospheric turbulence is not as great during 
D conditions as during A conditions; thus, the gas will not mix as quickly with the surrounding 
atmosphere. Stability F corresponds to the most “stable” atmospheric conditions. Stability F 
generally occurs during the early morning hours before sunrise (thus, no solar radiation) and 
under low wind. The combination of low wind and lack of solar heating allows for an atmosphere 
which appears calm or still and thus restricts the ability to actively mix with the released gas. 

For vapor dispersion calculations, the typical worst case weather assumption is a stable 
atmosphere with low wind, which tends to produce longer vapor dispersion distances. The 
conditions chosen for the dispersion analyses are defined by the RMP-Comp model, as follows: 

Atmospheric Stability Class F 
Wind Speed 1.5 m/s 
Air Temperature 25°C (77°F). 
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4.6.5.4 Worst Case Consequence 

The RMP-Comp consequence modeling software calculates the worst case impact distance for the 
process entered into the software. For process and storage areas in the Refinery, the worst case 
impacts are defined by the potential hydrogen sulfide (H2S) exposure for toxic releases and 
potential overpressure exposure for flammable fluid releases. 

4.6.5.5 Toxic Vapor Clouds 

Hydrogen sulphide (H2S) is the only new toxic component in any of the processed fluids in the 
proposed changes to the Refinery. One possible result of release of a stream containing H2S is a 
toxic vapor cloud. The hazard zone of a toxic vapor cloud containing H2S is defined by the 
Emergency Response Planning Guideline-2 (ERPG-2) concentration level (30 parts per million 
[ppm] H2S). One of the existing units (Unit 240) contains H2S. The proposed Propane Recovery 
Unit also contains H2S.  

The results from the RMP-Comp toxic vapor cloud analysis are listed in Table 4.6-3.  

TABLE 4.6-3 
DISTANCES TO TOXIC ENDPOINTS 

Accident Identifier 

Distance to Toxic Endpoint (miles) 

Existing Proposed 

H2S (Unit 240), Unicracker 1.9 Same 

H2S (Propane Recovery Unit), 
Hydrotreater 

NA 0.9 

 
Same = Impact distance is the same as existing. 
NA = Not applicable to existing configuration. 
 
SOURCE: Quest, 2014 
 

 

4.6.5.6 Vapor Cloud Explosions 

One of the possible results of a flammable fluid or gas release is the potential ignition of the 
vapor which could then result in a vapor cloud explosion (VCE). According to the RMP-Comp 
software the LOC events that could result in open air VCEs are listed in Table 4.6-4. Each of 
these events involving the existing butane and proposed propane vessels has the ability to 
generate a 1 psi overpressure impact. The explosion overpressure impacts were the largest 
flammable fluid impacts defined by RMP-Comp. 

4.6.5.7 Summary of Maximum Hazard Zones 

The hazard zones for the existing equipment handling butane and proposed additions handling 
propane are presented in Figures 4.6-1 and 4.6-2. 
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TABLE 4.6-4 
DISTANCES TO OVERPRESSURE ENDPOINT 

Flammable Fluid Source 

Distance to 1.0 psi Overpressure Endpoint (miles) 

Existing Proposed 

Tank 300 (butane) 1.0 Same 

Tank 301 (butane) 0.8 Same 

Tank 302 (butane) 1.2 Same 

Tank 833 (butane) 0.8 Same 

Butane tank car 0.4 Same 

Propane tank car NA 0.4 

Horizontal Propane Tank [one of 6 
collocated]  

NA 0.6 

 
Same = Impact distance is the same as existing. 
NA = Not applicable to existing configuration. 
 
SOURCE: Quest, 2014 
 

 

Current Operations 

The potential hazard zones from releases originating inside the existing Refinery configuration 
are dominated by the H2S toxic hazards from Unit 240 (Unicracker). The largest potential toxic 
hazard zone within Unit 240 is a release of H2S extending 1.9 miles before diluting below 30 ppm 
H2S according to RMP-Comp. This vulnerability zone (a circle with a radius of 1.9 miles) is 
shown in Figure 4.6-1. 

The largest overpressure hazard zones associated with the storage of butane in the current 
Refinery configuration are also shown on Figure 4.6-1. As seen in Table 4.6-4 and Figure 4.6-1, 
none of the 1 psi overpressure vulnerability zones from the existing butane storage vessels are 
larger than the H2S vulnerability zone shown in Figure 4.6-1. Thus, the H2S impact is the 
dominant hazard associated with current Refinery operations. 

Proposed Project Operations  

The potential hazard zones from releases originating inside the proposed Project configuration are 
dominated by the H2S toxic hazards from the Propane Recovery Unit (Hydrotreater). The largest 
potential toxic hazard zone within Propane Recovery Unit is a release of H2S extending 0.9 miles 
before diluting below 30 ppm H2S according to RMP-Comp. 

The largest overpressure hazard zones associated with the storage of propane in the proposed 
Project configuration are also shown on Figure 4.6-2. As seen in Table 4.6-4 and Figure 4.6-2, the 
1 psi overpressure vulnerability zones from the proposed propane storage vessels are only larger 
than the H2S vulnerability zone in the offshore area north of the Refinery as shown in Figure 4.6-2. 
Thus, the H2S impact is the dominant hazard associated with the proposed Project operations. 
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Figure 4.6-1 

Worst Case Hazard Zones for the Existing Refinery 
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Figure 4.6-2 

Worst Case Hazard Zones for the Proposed Project 
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4.6.5.8 Conclusions 

The vulnerability zones (circles with radii of 1.9 and 0.9 miles) for the worst case H2S and 
explosion overpressure impacts for the existing and proposed configurations respectively, are 
shown in Figure 4.6-3. Because Unit 240 and the Propane Recovery Unit are located beside each 
other in the Refinery, the impact zone for the proposed equipment modifications are within the 
existing Refinery impact zones. 

The primary conclusions drawn from the worst case consequence modeling results are that for all 
the potential releases analyzed associated with the additional proposed Project operations, the 
proposed additions result in smaller potential hazard zones than those posed by the existing 
Refinery configuration. 

These conclusions are driven by the nature of the proposed changes to the Refinery. The 
consequences are determined by the process conditions at the time of release. The proposed 
changes to the Refinery are not expected to substantially change those conditions. Thus, for the 
purposes of this analysis, using the worst case modeling software of the US EPA and the hazard 
endpoints developed by the US EPA, the potential off-site hazards associated with the proposed 
Project are smaller than the potential existing off-site hazards associated with the current Refinery 
operations. 

4.6.6 Discussion of Impacts and Mitigation Measures 
a) Create a significant hazard to the public or the environment through the routine 

transport, use or disposal of hazardous materials. 

Impact 4.6-1: The Project would add the routine transport of propane by tank car, and 
increase the transport of butane by tank car, through recovery of propane and increased 
recovery of butane as refining products. (Less than Significant)  

Rail transport of LPG, either propane or butane, entails risk. With an unregulated release, a liquid 
pool may rapidly form and a flammable vapor cloud may begin to spread over the surrounding 
area. If such a vapor cloud finds an ignition source, the cloud can flash back and even explode if a 
portion of the flammable gas is in a congested area.8 This may result in damage to persons and 
property within the vicinity of the vapor cloud. It is also possible for a sustained torch fire (caused 
by burning LPG released through a puncture in the tank car to develop a torch fire emitting a 
radiant heat flux (e.g., Btu/hr•ft2) which could lead to injury or fatality depending on how close 
people are to the fire. In addition to the typical consequences of a hydrocarbon release, LPG in a 
closed vessel such as a tank car has the potential to undergo a BLEVE if the vessel fails 
catastrophically. 

                                                      
8  Propane or butane vapor clouds in an open area (not in a building or in congested pipework, but in a field or area 

with large but not connected objects) cannot produce an overpressure that can harm people directly. For the 
purposes of this generic analysis along the rail route, it was assumed that most locations would be open. 
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Figure 4.6-3 

Worst Case H2S Hazard Zones for the Existing and Proposed Project 
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This portion of the analysis makes a quantifiable risk comparison of transporting butane and 
propane by tank car. This is achieved by performing a Quantitative Risk Analysis (QRA) which 
takes into account the consequences of accidental releases as well as the frequency with which such 
releases could occur. The consequences involved in the releases are modeled with the computer 
model CANARY by Quest® (Quest, 2006), which utilizes parameters such as composition 
information, environmental conditions, and release configuration, combined with submodels for 
thermodynamics, heat transfer, and fluid dynamics in order to perform accurate simulations of the 
release, dispersion, and potential ignition of the fluid. The consequence analysis developed through 
CANARY is then combined with published data about release frequencies to develop a complete 
picture of the risk profile posed by the current rail transport of butane and the proposed rail 
transport to butane and propane. 

The QRA methodology for members of the public is divided into four primary tasks: 

1) Hazard Identification: Determine failure cases that could result in hazardous conditions 
for persons near the rail route. 

2) Consequence Analysis: For each failure case identified, calculate the potential hazard zones. 

3) Probability Analysis: For each failure case identified, derive annual probabilities for a 
range of potential hazardous outcomes. 

4) Risk Quantification: Using a consistent, accepted methodology, combine the probabilities 
with the failure case consequences to arrive at measures of the risk rail transport poses to 
the public. 

Hazard Identification 

As described earlier, the primary hazards associated with a release of propane or butane from a 
tank car are: 

 Flash fires 
 Torch fires 
 Pool fires 
 Vapor cloud explosions 
 BLEVEs 

Consequence Analysis 

To make a valid comparison between the rail transport of butane and the transport of butane and 
propane used in the QRA, the environmental conditions were held constant for each case. Each 
failure case was used to create potential accident scenarios based on variations in release 
orientations, hole sizes, and atmospheric combinations of wind speed, wind direction, and 
atmospheric stability. The release locations were chosen along the railroad route. The orientations 
used for the releases were horizontal and vertical. The hole sizes applied to both propane and 
butane tank cars (DOT 112 with a water capacity of 33,000 gallons) are summarized in Table 4.6-5. 
The hole size distribution presented in Table 4.6-5 was assumed by Quest for this study. There is 
not a database that presents a hole size distribution for DOT 112 tank cars. This is partially due to 
the low number of accidents resulting in a release. For a comparative risk analysis such as this, as  
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TABLE 4.6-5 
HOLE SIZE DISTRIBUTION USED IN THE QRA 

Method of 
Transportation 

Hole Diameter 1 
(inches) 

Hole Diameter 2 
(inches) 

Hole Diameter 3 
(inches) 

Hole Diameter 4 
(inches) 

Butane Tank Car 0.25 1 4 Catastrophic Failure 

Propane Tank Car 0.25 1 4 Catastrophic Failure 

 
SOURCE: Quest, 2014 
 

 

long as the same hole size distribution is used for all the DOT 112 tank cars (butane and propane, 
both existing and proposed); the relative risk comparison between the existing and proposed rail 
transport options is valid. 

With these variations, several thousand unique hazards footprints for each failure case were created. 
The variation in the unique hazard footprints is due to the following factors, each of which impacts 
the size, direction, and duration of a butane or propane release. 

 Hole size (4 hole sizes) 

 Orientation of release (2 orientations) 

 Wind speed (6 wind speed classifications) 

 Atmospheric stability (6 Pasquill-Gifford stability classes) 

 Wind direction (64 wind directions) 

For each combination of the factors above, one or more of the following hazard impacts are 
possible. 

 Immediate torch fire (the flammable vapor ignites shortly after release) 

 Delayed torch fire (the flammable vapor cloud ignites after the first few moments following 
a release) 

 Flash fire (the flammable cloud is fully formed and finds an ignition source and rapidly 
burns back (flashes) to the source) 

 Immediate pool fire (the vapor above a liquid pool ignites shortly after release) 

 Delayed pool fire (the vapor above a liquid pool ignites after the pool has spread) 

 Vapor cloud explosion (the ignition of the flammable vapor generates a pressure wave) 

 BLEVE of closed vessel (e.g., tank car) if pressure relieving systems fail) 

The various combinations of the factors above results in thousands of possible impact maps, each 
with their own probability of occurrence. 
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To make a valid risk comparison, the actual number of tank cars transporting propane and butane 
was evaluated. The number of tank cars transported annually under current conditions and within 
the proposed Project is presented in Table 4.6-6. All releases were assumed to be unregulated, 
transient releases with no impoundment (containment areas) available.  

TABLE 4.6-6 
SUMMARY OF VOLUME OF PROPANE AND  

BUTANE TRANSPORTED BY EXISTING AND PROPOSED PROJECT 

Method of Transportation 
Number of Butane 

Tank Cars per Annum 
Number of Propane 

Tank Cars per Annum 

Total Volume 
Transported per Annum 

(Barrels) 

Existing Tank Car Shipments 5,840 0 3,900,000 

Proposed Tank Car Shipments 7,300 1,460 5,850,000 

 
SOURCE: Phillips 66, 2014 
 

 

Probability Analysis 

With the parameters for the consequence analysis developed, the next step in the QRA is 
probability analysis. The frequency with which a given accident scenario is expected to occur was 
estimated by using a combination of historical data, failure rate databases, service factors, and 
engineering judgment. Because the failure cases are broken down into many different accident 
scenarios, a probability of each accident scenario was calculated. 

The tank car release frequencies used in the analysis were derived from a combination of published 
data and engineering assumptions. The US Energy Information Administration (US EIA) states that 
for the year 2010 in the United States 659,000 bbl of LPG was transported each day by tank car and 
tanker truck combined (US EIA, 2010). The analysis assumed that 80% of this total volume travels 
by tank car which yields about 270,000 tank cars traveling per year. Assuming that the average 
distance that one tank car travels is 250 miles, this yields approximately 67,000,000 tank car miles 
traveled per year (Battelle, 1980). 

Using the Pipeline and Hazardous Materials Safety Administration (PHMSA) Incident Query 
database, there were 14 releases of LPG from tank cars in transit over a 20 year period (1990-2010). 
Combining this information produces an LPG release frequency of 1.04E-8 LPG releases per mile 
traveled by tank car (tank car mile) (a tank car has one chance in 96 million of having a release per 
mile traveled). In order to accurately perform the QRA, the total release frequency was then 
partitioned into the frequency of both BLEVE and non-BLEVE events. According to the PHMSA 
database, there has not been a recorded incidence of a BLEVE involving an LPG tank car in transit 
in the 20 year period (PHMSA, 2014). It would be conservative to assume that one tank car might 
be affected by a BLEVE over a 20 year period. This assumption yields a BLEVE frequency of 
7.4E-10 BLEVEs per tank car mile (a tank car has one chance in 1.3 billion of having a BLEVE per 
mile traveled). The non-BLEVE release frequency is the difference between the total release 
frequency and the BLEVE frequency, or 9.7E-9 non-BLEVE LPG releases per tank car mile (a tank 
car has one chance in 103 million of having a non-BLEVE release per mile traveled).  
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Results 

The results of the QRA are presented in Figure 4.6-4 as risk transects and show the risk posed by 
the current rail transport of butane and the proposed rail transport of butane and propane as a 
function of the distance from the rail line. The rail line is located at zero (0) on the x-axis. The 
distance away from the rail line is represented as the positive and negative values on the x-axis. 
As would be expected, the risk associated with the rail transport of butane and propane decreases 
as one moves away from the rail line. 

While BLEVEs are a dramatic event, they are extremely rare. No BLEVEs of LPG tank cars have 
occurred in the 20 year period used as the basis of this analysis. It is instructive to review the 
QRA results with the BLEVE events removed. This result is presented in Figure 4.6-5. As can be 
seen in Figure 4.6-5, the risks associated with the rail transport of butane and propane drop 
considerably when the infrequent BLEVE events are removed from the risk calculations. 

Another way to evaluate and understand the risk imposed by the Refinery transport of LPG on the 
public is by using fatality rates from other activities or accidental events. Table 4.6-7 lists several 
potential causes of death (primarily hazards the general public may be exposed to) in the form of 
odds of death in a one-year period and approximate annual probability of fatality. An examination 
of Table 4.6-7 reveals that there are many potential causes of death (including agricultural 
accidents, motor vehicle accidents, falls, and accidental drowning) that have a higher probability 
of fatality, when compared to the risk of fatality imposed by the current rail transport of butane 
and proposed transport of butane and propane associated with the Refinery. 

As shown in Figures 4.6-4 and 4.6-5, the overall increase in risk due to the additional transport of 
butane and propane by rail is not materially higher than the current (baseline) risk associated with 
the current transport of butane and is less than many of the risks the general public is commonly 
exposed to (see Table 5.4.6-7). Consequently, the proposed Project would have a less than 
significant impact. It should be noted that the risk results presented in Figure 4.6-4 do not include 
any contribution of risk associated with any other tank cars on the existing rail line route. If such 
contributions were included, the overall relative cumulative increase in risk associated with the 
proposed Project transport of butane and propane would be even less and would not be 
cumulatively considerable. 

Mitigation: None required. 

_________________________ 

Impact 4.6-2: The Project would cause an increase in the routine transport of aqueous 
ammonia, through increased routine consumption during operations. (Less than Significant) 

Release of aqueous ammonia due to a transportation or unloading accident was evaluated for the 
Refinery ultra-low-sulfur diesel project and also for the Refinery’s clean fuels expansion project 
(Contra Costa County Community Development Department, 2003 and 2006). In those projects, 
the likelihood for such a scenario was found to be improbable and considered less than significant. 
This is based on observations that the human error rate is about one per 2,000 operations (Kletz,  
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TABLE 4.6-7 
ODDS OF EARLY FATALITY DATA 

Cause of Death 

Annual Number of 
Deaths in U.S. 

Population 

Odds of Death in a 
One-Year Period 
(one chance in…) 

Approximate 
Annual Probability 

of Fatality 

Cancer 562,875 546 1.83 x 10-3 

Motor vehicle accidents 43,945 6,993 1.43 x 10-4 

Agricultural Accidents 623† 7,874† 1.27 x 10-4 

Accidental poisoning 29,846 10,277 9.73 x 10-5 

Falls 22,631 13,550 7.38 x 10-5 

Pedestrian (motor-vehicle accident) 5,958 51,546 1.94 x 10-5 

Accidental choking 4,344 70,922 1.41 x 10-5 

Accidental drowning 3,443 89,286 1.12 x 10-5 

Exposure to smoke, fire, or flames 3,286 93,458 1.07 x 10-5 

Complications of medical and surgical care 2,597 118,203 8.46 x 10-6 

Exposure to forces of nature (heat, cold, 
storms, earthquakes, etc.) 

1,217 251,889 3.97 x 10-6 

Maximum risk associated with proposed 
butane and propane rail transport (BLEVEs 
included) 

- 476,000 2.1 x 10-6 

Maximum risk associated with existing 
butane rail transport (BLEVEs included) 

- 714,000 1.4 x 10-6 

Lightning 46 6,666,660 1.50 x 10-7 

Maximum risk associated with proposed 
butane and propane rail transport (BLEVEs 
excluded) 

- 7,140,000 1.4 x 10-7 

Maximum risk associated with existing 
butane rail transport (BLEVEs excluded) 

- 11,500,000 8.7 x 10-8 

 
†  Agricultural accidents are based on the agricultural worker population, not overall population; odds of fatality are for agricultural workers 

only. 
 
SOURCE: National Safety Council, 2011 
 

 

1985). For an additional ammonia tanker per month there would be about 24 additional 
connect/disconnects per year. A bad connect or disconnect would therefore be expected once 
every 83 years. The likelihood of any connection release (small spill) is one in ten and of a larger 
release (200 gallons) is one in 40 (Kletz, 1985). The approximate release rate for a bad hookup 
releasing a large quantity of ammonia is therefore about one per 3,300 years. Given the very low 
frequency of occurrence, this scenario remains improbable, and the impact is considered less than 
significant.  

Mitigation: None required. 

_________________________ 
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Figure 4.6-4 
Risk Transects for Existing and Proposed Rail Transport 

Which Includes Releases That Result in BLEVEs 
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Figure 4.6-5 
Risk Transects for Existing and Proposed Rail Transport 

That Does Not Include Contributions from Releases That Result in BLEVEs 
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b) Create a significant hazard to the public or the environment through reasonably 
foreseeable upset and accident conditions involving the release of hazardous 
materials into the environment. 

Impact 4.6-3: The proposed Project could create a significant hazard to the public or 
environment through an upset or accident involving the release of hazardous materials. 
(Less than Significant) 

Operations 

The potential hazards resulting from operation of the proposed Project are discussed and analyzed 
in Section 4.6.5 above. As summarized in Section 4.6.5.8, Conclusions, the operational risks of 
the proposed Project are the same or reduced when compared to the existing (baseline) risk of the 
Refinery (see Figure 4.6-3). This impact is therefore considered to be less than significant. 

Mitigation: None required. 

Terrorism 

Terrorism resulting in sabotage of Refinery facilities is one of the public safety hazard issues that 
have been evaluated for the Refinery as part of its normal operating procedures. To minimize 
sabotage or terrorism, a number of precautionary measures have been adopted. The standard 
security for the Refinery to minimize these events includes a chain link fence surrounding the 
entire facility with controlled gate entrances, third party security guards at all entrance locations, 
roving security guards, identification badges required for entry by all personnel, Refinery 
personnel authorization prior to visitors entering into the facility, and general awareness training 
for all employees. 

Since the September 11, 2001 terrorist attacks, a Facility Security Plan has been developed and 
adopted for the Refinery consistent with the Maritime Security levels established by the U.S. 
Coast Guard. Depending upon the current alert level, additional security measures are activated. 
These activities may include stationing additional security guards at critical locations, additional 
sheriff patrols, restricted parking, restricted access, additional vehicle searches, and other 
sensitive security measures to protect the facility. 

Since the components of the proposed Project are all within the existing Refinery; the above 
precautionary measures and plan would apply to and for the proposed Project as well. There are 
no new significant components of the proposed Project which would represent any specific 
increase in risk from terrorism than any other part of the Refinery. Furthermore, as discussed in 
detail in Section 4.6.5, and Impact 4.6-1, the consequence analysis modeling indicates that a 
hazardous event whether from accidental condition or sabotage to a proposed Project component 
are similar to the consequences of a hazardous event at the existing facilities. Consequently, the 
impact of terrorism to the proposed Project is considered less than significant. 

Mitigation: None required. 
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4.7 Hydrology and Water Quality 

4.7.1 Introduction 
This section addresses changes in surface water, wastewater management, and groundwater 
conditions that would result from construction and operation of the proposed Project at the 
Phillips 66 Rodeo Refinery (Refinery) in Rodeo, California. This section describes the existing 
hydrologic setting, the regulatory framework that regulates surface water, flooding and water 
quality, presents potential project impacts, and, when necessary, provides appropriate mitigation. 
This section primarily focuses on surface water drainage, stormwater management, discharge 
water quality, and the existing wastewater treatment system at the Refinery. 

4.7.2 Setting 

4.7.2.1 Regional Setting 

The Refinery is located in the low rolling hills along the eastern shores of the San Pablo Bay near 
the mouths of the Mare Island Strait and Carquinez Strait in Contra Costa County. Interstate 80 
(I-80) separates the main facilities at the Refinery from the eastern portion of the Refinery, which is 
primarily undeveloped. The Refinery is bounded to the north by the Shore (previously NuStar) 
Terminal, to the south by residential development, to the west by San Pablo Bay, and to the east by 
undeveloped property. 

Precipitation 

The climate of the San Francisco Bay Area is characterized as Mediterranean with cool, wet 
winters and relatively warm, dry summers. The mean annual rainfall at the proposed Project site 
and its vicinity for the period between 1950 and 2012 is approximately 23 inches (WRCC, 2012). 
Analysis of long-term precipitation records indicates that wetter and drier cycles, lasting several 
years each, are common in the region.  

Floods in the San Francisco Bay Area generally result from intense rainstorms following 
prolonged rainfall that has saturated the ground. Peak flows are usually of short duration. 
Historically, major flood problems have occurred in urban areas located in the relatively flat, 
wide valleys near the mouths of rivers.  

Hydrology 

The Refinery lies within the San Francisco Bay Area Hydrologic Basin. The San Francisco Bay 
functions as the only drainage outlet for waters of the Central Valley. It also marks a natural 
topographic separation between the northern and southern coastal mountain ranges. This includes 
the main Bay segments and the areas that drain to them. It also includes the coastal watersheds in 
the San Francisco Bay Region that drain to the Pacific Ocean. The region’s waterways, wetlands, 
and bays form the centerpiece of the fourth largest metropolitan region in the U.S. Because of its 
highly dynamic and complex environmental conditions, the basin supports an extraordinarily 
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diverse and productive ecosystem. The basin’s deepwater channels, tidelands, and marshlands 
provide a wide variety of habitats that have become increasingly vital to the survival of several 
plant and animal species. The basin sustains rich communities of crabs, clams, fish, birds, and 
other aquatic life and serves as important wintering sites for migrating waterfowl. 

Groundwater Basins 

The Refinery is underlain by portions of two groundwater basins. The Refinery Groundwater 
Basin, wherein the proposed Project components would be located, is comprised of the area 
southwest of the Tormey Hill groundwater divide (ENSR, 2002), which in general runs parallel to 
and along the northeast side of Road 8. Groundwater flows downgradient towards the axis of the 
northwest-southeast valley within the Refinery, and then northwest along the valley to San Pablo 
Bay. The Tormey Groundwater Basin comprises the area to the northeast of the groundwater 
divide that occurs on Tormey Hill Ridge, which is to the north of the proposed Project area and 
groundwater flows northeasterly. Flows from the Refinery basin are in a northwesterly direction 
towards the San Pablo Bay. The basins are defined by the contact between unconsolidated 
materials and bedrock, which varies across the Refinery area. Specific information regarding the 
depth of unconsolidated materials and bedrock beneath the proposed Project area is addressed in 
Section 4.7, Geology and Soils. 

Water Quality 

The San Francisco Bay is an estuary with complex hydrodynamics that result in intricate 
sediment and chemical fate transport processes. The water quality in the Bay is influenced by a 
variety of factors including a mix of point and non-point source discharges, groundwater and 
surface water interactions, and water quality/water quantity relationships. A number of water 
bodies in the Bay are impaired due to excessive siltation, but it is very difficult to distinguish 
between excessive siltation and impairment due to flow alterations. The State and Regional Water 
Quality Control Boards (RWQCBs) have implemented the Water Management Initiative as the 
model for which water resources are to be protected. The RWQCB is now structured to promote a 
watershed-based approach towards implementation of programs, with particular emphasis on 
integration of programs within county watershed management areas. RWQCB staff have 
identified issues for the San Francisco Watershed Management Area based on consideration of a 
combination of water quality, customer service, and program requirements. 

San Francisco Bay Estuary 

The San Francisco Bay Estuary is the largest estuary on the Pacific Coast of the U.S. The estuary 
has the following two basic elements: San Francisco Bay and the Sacramento-San Joaquin Delta, 
a 2,800 square-kilometer wetland formed at the confluence of the San Joaquin and Sacramento 
Rivers. San Francisco Bay can be divided into distinct water bodies that have different physical 
and chemical properties. The northern reach includes three major embayments, including: Suisun 
Bay; San Pablo Bay; and Central Bay, also known as San Francisco Bay. The northern reach 
conveys outflow from the Delta at its head and thus can be considered to be a typical estuary. 
Central Bay is deeper and more oceanic in character than the northern and southern reaches 
because of its proximity to ocean inflow through the Golden Gate, a deep narrow channel through 
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the coastal range. The southern reach is separated from the northern reach by the Central Bay and 
extends from the San Francisco-Oakland Bay Bridge to San Jose.  

Freshwater strongly influences environmental conditions in the San Francisco Bay Estuary. Over 
90% of the estuary’s fresh water originates from the Sacramento-San Joaquin drainage basin and 
enters the northern reach. The Sacramento River provides about 80% of this flow, and the San 
Joaquin River and other streams contribute the remainder. The remaining 10% of freshwater comes 
from the San Francisco Bay watershed and flows into the southern reach (RWQCB, 2011a). The 
southern reach, like the northern reach, has the physiographic characteristics of an estuary, but it 
lacks the fresh water inflow to drive a strong estuarine circulation. As a result, circulation in the 
southern reach is influenced predominantly by tides, evaporation, and wastewater discharges, and 
thus functions much like a tidally-oscillating lagoon for most of the year. 

San Pablo Bay 

As noted previously, the San Pablo Bay is part of the San Francisco Bay Estuary. In the San 
Francisco Bay Basin Plan, the RWQCB identifies a number of beneficial uses of San Pablo Bay 
that must be protected. The beneficial uses include industrial service supply, water contact 
recreation, non-contact water recreation, navigation, ocean commercial and sport fishing, wildlife 
habitat, estuarine habitat, preservation of rare and endangered species, and fish spawning and 
migration (RWQCB, 2011a). 

The physical characteristics (e.g., salinity, temperature, and suspended solids) of the San Pablo Bay 
waters vary greatly on a given day due to its location near the mouth of the Sacramento River. In 
addition, San Pablo Bay lies between the less salty Suisun Bay and the saltier San Francisco Bay. 
The interaction between the fresh and saline water has a major influence on the circulation of water 
in the San Pablo Bay itself. When freshwater and saltwater meet, the denser saltwater tends to flow 
under the freshwater until the waters are mixed by stronger tidal currents and winds. 

While the major source of freshwater to San Pablo Bay is inflow from the Sacramento/San Joaquin 
Delta (over 90% on an annual basis), surface water flow, surface stormwater runoff, and 
groundwater all are important sources of fresh water. The San Pablo Bay watershed has numerous 
rivers, creeks, and small streams that all flow into it. Surface runoff creates the majority of freshwater 
flows within the rivers and streams. Consequently, stream flow in all the creeks and rivers varies 
from season to season depending on precipitation. Most of water flow during a given year occurs 
during the rainy season, from November to April. Flows in smaller streams located in the upper 
reaches of the watershed are intermittent and start to run dry after the end of the rainy season. Major 
streams intercept some groundwater in their lower reaches, which allows them to flow all year.  

4.7.2.2 Project Setting 

The Project site is located along the east shoreline of San Pablo Bay within what is known as the 
Carquinez Drainages watershed. The watershed is approximately 10.3 square miles that begins in 
private ranchland to the east and includes Cañada del Cierbo Creek and an unnamed creek. These 
two drainages are exposed east of I-80 and then are diverted underground through the Refinery. 
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The two most prominent topographic features at the Refinery are the roughly northwest-southeast 
trending Tormey Hill Ridge, which extends along the northeastern boundary of the Refinery, and 
the Central Valley that lies between Tormey Hill Ridge and the lower hills to the southwest of the 
Refinery adjacent to the community of Rodeo. The majority of the facility is constructed on the 
Central Valley. The northwestern boundary of the Refinery is located along the shoreline of San 
Pablo Bay. Approximately 95% of the area included within the Refinery boundaries drains along 
the valley toward San Pablo Bay. A small amount of the total drainage flows northward into 
Cañada del Cierbo, which is located north of the Refinery. 

The principal activity conducted at the Refinery is the manufacture of fuels. The Refinery 
processes several different types of crude oil and other raw materials. The crudes are delivered to 
the Refinery by pipeline and tanker. The Refinery produces a variety of petroleum products, 
including butane, various grades of gasoline, diesel fuel, jet fuel, fuel oils, sulfur, and petroleum 
coke. The fuels produced are used for numerous transportation applications, including 
automobiles, heavy trucks, ships, and aircraft.  

Process water originates in four geographic areas that flow through separate trunk lines to their 
final destination, the Wastewater Treatment Plant. These areas are referred to as West Refinery, 
East Refinery/Tormey Hill, Sulfur/MP-30/Seasonal Storage, and Lower Tank Farm.  

West Refinery 

The West Refinery is located west of San Pablo Avenue. The area includes the Marine Terminal, 
butane storage, tank car loading, crude oil and product storage, hydrogen plant (Unit 110), a 
cogeneration steam/power plant, shop areas, warehouse, laboratory, and administration buildings. 
The primary sources of wastewater from the West Refinery include:  

 Stormwater runoff; 

 Rainwater drained from tank blocks;  

 Flow from decommissioned Unit 210 in the East Refinery/Tormey Hill area that runs under 
San Pablo Avenue to the West Refinery area;  

 A cogeneration steam/power plant;  

 Groundwater remediation water; and  

 Sewer discharge from buildings, e.g., lab, administration, warehouse, and shop. 

Combined wastewater (e.g., stormwater runoff, process water, sanitary sewage, and groundwater 
remediation) is conveyed from the West Refinery area via a 48-inch underground pipe. Also 
located in the West Refinery area is the inlet for a 31,500 gallons per minute saltwater single pass 
cooling system that is regulated by National Pollution Discharge Elimination System Permit 
(NPDES) permit R2-2011-0027, issued by the RWQCB. Discharge of the non-contact, once 
through, saline cooling water and some demineralization wastewater occurs in one outfall 
location, E-001. In the southern part of the West Refinery is a saltwater “safety basin” and 
associated bypass channel, which serve as a holding structure and conveyance, respectively, for 
the single pass saltwater discharge. 
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East Refinery/Tormey Hill 

East Refinery/Tormey Hill is located east of San Pablo Avenue. This area generates process 
wastewaters from product storage, product shipping, delayed coking, crude distillation, desalting, 
gas fractionation, catalytic reforming, prefractionation, hydrogen production, hydrotreating, 
fractionation, and utility operations. Sources of wastewater in this area include stormwater runoff, 
sanitary sewage, and drainage from tank blocks.  

Product storage is located on the northeastern boundary of the East Refinery/Tormey Hill area 
and also located east of I-80. Wastewater and stormwater drains in these areas are open and 
connected to sumps or manholes. These sumps or manholes are in or adjacent to the perimeter 
impoundment structures surrounding the product storage tanks. Manually operated valves 
regulate discharges from large tank impoundment areas. Water draws from product tanks 
discharge into open sumps immediately adjacent to tanks.  

The coking/crude unit (Unit 200), crude unit (Unit 267), fuel gas recovery (Unit 233), and butane 
fractionator (Unit 215) are located in the lower center portion of the East Refinery/Tormey Hill 
area. Drains in these units are open and connected to below grade sumps. The coking unit is the 
primary destination for oily sludge from the gravity separator and residual oils left from refining 
crude petroleum byproduct materials. These materials are converted to petroleum coke. The coke 
is removed from the drum with hydraulic cutting tools that use water routed from the de-coking 
process. The cutting water is discharged and recycled to a storage tank adjacent to the coke unit.  

The prefractionation, hydrotreating, fractionation and hydrocracking units (Units 240 and 246), 
catalytic reformer (Unit 244), and aromatic saturation (Unit248) are located in the southern 
portion of the East Refinery/Tormey Hill area. Drains in these units are open and connected to 
below-grade sumps.  

Sulfur/MP-30/Seasonal Storage 

The Sulfur/MP-30/Seasonal Storage area is divided by I-80, but connected by pipeline. West of 
I-80, the Sulfur/MP-30 Complex is adjacent to the East Refinery/Tormey Hill. This area includes 
sulfur recovery (Units 235, 236, and 238) and the MP-30 Complex consisting of isomerization 
(Unit 228), catalytic hydrotreating (Unit 229), distillation and olefin saturation (Unit 230), and 
catalytic reforming (Unit 231).  

The Seasonal Storage is located east of I-80, but connects to the Sulfur/MP-30 area wastewater 
system via an underground pipe below the roadway.  

The primary sources of wastewater in the Sulfur/MP-30/Seasonal Storage area are: 

 Stormwater runoff;  
 Collection from Product storage areas; 
 Collection from Seasonal Storage; 
 Discharge from the sulfur removal process;  
 Drainage from incoming pipeline operations; and  
 Drains in the sulfur Units 228, 229, 230 and 231. 
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Wastewater and stormwater drains in the product storage areas are typically connected to sumps 
or manholes. These sumps and manholes are in or adjacent to the perimeter impoundment 
structures surrounding the product storage tanks. Drains in the sulfur units (Units 235, 238, and 
236) are typically connected to open sumps. Drainage from incoming pipeline operations and 
MP-30 units (Units 228, 229, 230, and 231), are typically connected to open sumps.  

Lower Tank Farm 

I-80 runs parallel to the eastern boundary of the Lower Tank Farm. Sulfur/ MP-30/Seasonal 
Storage form the northern boundary of the Lower Tank Farm and the Refinery wastewater 
treatment system is located to the southwest. Current operations in this area include product 
storage, tank water draws, tank cleanout, and wastewater storage (Tanks 130, 104, and 105). The 
primary sources of wastewater from the Lower Tank Farm are from:  

 Stormwater runoff,  
 Drainage from product storage areas; 
 Drainage from Gasoline blending operations (Unit 76); 
 Drainage from Raw materials receiving (Unit 40); and 
 Drainage from the Fire Training area. 

Product storage is located throughout the Lower Tank Farm area. Wastewater and stormwater 
drains in these areas are typically connected to sumps or manholes. These sumps and manholes 
are in or adjacent to the perimeter impoundment structures surrounding the product storage tanks. 
The sumps are connected to the east main trunk line, which lies along the western boundary of the 
Lower Tank Farm area. Wastewater from the blending operations, the raw materials receiving 
unit, and the Fire Training area is also collected and routed into the east main trunk line. 

Project Site Groundwater 

Groundwater at the Refinery is divided into a shallow or upper water-bearing zone referred to as the 
A-zone and a deeper zone known as the B-zone. The A-zone aquifer is primarily located in fill and 
in Bay mud deposits; however, it also occurs in sand deposits where the Bay mud is absent. The 
lower B-zone aquifer occurs below the Bay mud in shallow surface drainages of the San Pablo 
Formation, which hosts fine to very fine-grained Bay sand deposits varying in thickness from four 
to eight feet. This fine-grained sand extends towards the Bay front. The fine-grained deeper Bay 
sand of the B-zone becomes finer and less hydraulically conductive near the Bay front. 

The general groundwater gradient at the Refinery is toward the northwest, draining into 
San Pablo Bay. The smaller Tormey groundwater basin is located northeast of the site along the 
Tormey Hill ridge, with a northeast groundwater gradient toward Cañada de Cierbo. The Tormey 
basin underlies a small portion of the upper tank farm, but is outside of the proposed Project area. 

Water Supply 

The Refinery receives its freshwater supply, 4.32 million gallons per day (MGD), from the East 
Bay Municipal Utility District (EBMUD). Additional cooling water (i.e., saltwater) is obtained 
from San Pablo Bay, with an average of 31,500 gallons per minute withdrawn and returned to the 
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Bay (Phillips 66, 2012). The Refinery’s main use of water is to supply refining processes with 
steam and cooling water. The water supply can also be used as a back-up source of water for 
emergency fire suppression, if necessary.  

Wastewater Treatment Plant 

The Refinery wastewater and most of the stormwater runoff is collected and managed in the 
existing wastewater treatment system that is regulated by the RWQCB under an NPDES 
discharge permit (R2-2011-0027). The Refinery treats and discharges process wastewater, 
including water from boiler blowdown, cooling tower blowdown, sanitary wastewater, sour water 
stripper bottoms, contaminated groundwater, stormwater runoff, and off-site wastewater 
generated at other Refinery facilities including remediation wastewater and cargo hold 
washwater. Current treatment volumes average 2.8 MGD with a total plant capacity of 10 MGD. 

Selenium treatment occurs on the western boundary of the Lower Tank Farm area. The Refinery 
segregates sour water from process units, strips out hydrogen sulfide and ammonia, and hard 
pipes the stripped sour water that is not recycled back to the process units of the Selenium 
Removal Plant (SRP). This treatment unit uses primary copper and secondary ferrous 
precipitation to remove selenium and excess copper from stripped sour water. Precipitated 
selenium and copper containing solids are thickened, and then dewatered in a filter press for 
disposal as hazardous waste. Treated effluent from the SRP is routed to the main Refinery 
wastewater storage and treated through the wastewater system. 

The wastewater collection system (Unit 100) flows by gravity to dry and wet weather sumps, 
from which wastewater is pumped to the three-tank wastewater storage system, equalization tanks 
130, 104, and 105. Total volume of tank storage is approximately 19.8 million gallons (ERM, 
2005). During periods of extreme rainfall, if the equalization tanks are full, wastewater is diverted 
to a surface impoundment, the “Primary Basin” (2.3 million gallons capacity). The Primary Basin 
is permitted as a secondary containment structure under the Resource and Conservation Recovery 
Act1 (RCRA) since it may contain hazardous petroleum constituents. If the Primary Basin reaches 
capacity it will overflow into a second surface impoundment, the “Main Basin” (7.2 million 
gallons capacity).  

All onsite wastewaters (i.e., process, stormwater runoff, and sanitary waste) are combined for 
treatment at Unit 100. Wastewater from the equalization tanks is gravity fed to a four-cell 
oil/water separator. The separator does not use screens to remove gross debris from the effluent 
stream since trash is removed at the inlets to the dry and wet weather sumps. These cells allow 
product from process waters to settle out via gravity. Oily surface waters and oily solids are 
removed from the cells by top and bottom chain-driven skimmers for oil recovery or conversion 
to petroleum coke. From the separator cells, water flows under gravity into a four-cell Dissolved 
Air Flotation (DAF) unit to remove additional oil and suspended solids. Here an air stripper is 
used to remove any suspended product from the effluent prior to Powdered Activated Carbon 
Treatment (PACT).  

                                                      
1 See discussion of RCRA in Section 4.7.2.3, Regulatory Setting. 
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Biological treatment occurs in the PACT unit followed by clarification and sand filtration. The 
PACT treatment unit biologically oxidizes organic materials with aggressive aeration and adsorbs 
toxics using powdered activated carbon. Carbon is recycled from the PACT unit and is 
regenerated using a Wet Air Regeneration (WAR) unit. The WAR unit reactivates the carbon and 
oxidizes biological growth. Makeup carbon is supplied from tanks immediately adjacent to the 
PACT system. Biosolids generated in the PACT unit are settled out in the clarifiers. Discharge 
from the clarifiers is filtered through sand media, disinfected with chlorine, dechlorinated with 
sodium bisulfite, and discharged to San Pablo Bay through a 6,000-foot, 18-inch diameter outfall 
pipe referred to as outfall E-002. The outfall terminates with a multi-port diffuser that provides a 
minimum dilution rate of 10:1. 

Stormwater and Wastewater Discharges 

In addition to treating process wastewater, stormwater runoff from process, industrial, and 
non-industrial areas, as well as sections of I-80 and residential portions of Rodeo are also routed 
through the wastewater treatment plant prior to being discharged to San Pablo Bay through 
outfalls E-002 and E-003. Stormwater from the Marine Terminal and causeway are discharged 
through outfall E-004 under the NPDES permit. Stormwater runoff from refinery process areas is 
estimated at 0.56 MGD and from non-industrial and undeveloped areas of the refinery, 
Interstate 80, San Pablo Avenue, adjacent parked lots/paved areas, and residential portions of 
Rodeo at 0.45 MGD (Phillips 66, 2012). The existing Stormwater Pollution Prevention Plan 
(SWPPP) establishes a monitoring program to assess the effectiveness of the Refinery’s control 
measures and the overall stormwater quality, which is routinely monitored as part of the NPDES 
permit requirements. 

The Primary and Main Storm Basins are used solely for emergency storage of process wastewater 
and stormwater. The emergency conditions are usually related to large storm events. When the 
storage tanks are at capacity, the wet weather and dry weather sumps will fill and gravity drain to 
the Primary Storm Basin. When the Primary Storm Basin is at capacity, the water will drain via a 
weir arrangement into the Main Storm Basin. If the Main Storm Basin were to be filled to 
capacity, there is a weir arrangement to drain the water into the channel for the E-003 outfall. The 
Primary Storm Basin has a retention capacity of 2.3 million gallons and the Main Storm Basin 
has a retention capacity of 7.9 million gallons (Phillips 66, 2012). 

The Refinery is regulated by the RWQCB for effluent discharges from its wastewater treatment 
plant and discharges of all stormwater associated with industrial activity from the Refinery to 
San Pablo Bay (waters of the United States). The current discharge limitations for untreated 
stormwater, process cooling water, and the wastewater treatment plant effluent are outlined in the 
RWQCB NPDES Order No. R2-2011-0027. Its purpose is to describe stormwater and effluent 
discharges generated from the Refinery and, based on the discharge types and concentrations, 
provide effluent and receiving water limitations and special discharge provisions in accordance 
with the Clean Water Act (CWA).2 The RWQCB NPDES Order, by describing the effluent 

                                                      
2 In addition to the RWQCB NPDES Order, the RWQCB concurrently prepares a Fact Sheet that describes the 

factual, legal, and methodological basis for the RWQCB NPDES Order and provides supporting documentation to 
explain the rationale and assumptions used in deriving the limits. 
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discharge to receiving surface water and providing discharge limitations and provisions, 
represents a current and comprehensive assessment of the Refinery’s discharge to receiving 
waters. 

Stormwater runoff for the proposed Project component areas is currently conveyed and treated at 
the wastewater treatment plant. During construction, stormwater runoff would be controlled by 
required erosion control measures set forth by the SWPPP. 

Receiving Waters 

The Refinery wastewater treatment plant discharges into San Pablo Bay of the San Francisco 
Estuary system. San Pablo Bay is the first water body that receives flows from the Sacramento-
San Joaquin Delta and the Petaluma, Sonoma, and Napa Rivers. The drainage areas that 
contribute flows to the rivers comprise about 37% of the land area of the State. Much of the land 
area is primarily devoted to agricultural and forestry land uses, with some major urban centers 
that contribute discharges into the rivers. Pollutants produced by these land uses reach the 
San Francisco Bay through discharge from wastewater treatment plants, stormwater runoff, 
agricultural drain water, disposal of dredged material, as well as acid mine drainage from 
abandoned mines.  

The receiving waters for the Refinery wastewater treatment plant discharge, which include the 
San Pablo Bay, are tidally-influenced water bodies with significant fresh water inflows during the 
wet weather season that allow frequent flushing and dilution. Based on Regional Monitoring 
Program data, San Pablo Bay meets the definition of “marine” under the definitions included in 
the California Toxics Rule (CTR) and the Water Quality Control Plan for the San Francisco Bay 
Basin (RWQCB, 2011a). Marine waters have different water quality criteria than fresh waters. 

NPDES Discharge Limitations 

Discharges from the Refinery are currently governed by Waste Discharge Requirements specified 
in the RWQCB NPDES Order and regulated by the San Francisco RWQCB. This RWQCB 
NPDES Order addresses the discharge of process wastewater from the wastewater treatment 
plant, once-through non-contact saltwater cooling water, and stormwater discharges. Routine 
water quality monitoring is conducted from three outfalls (i.e., E-002, E-003, and E-004) into 
San Pablo Bay and outfall E-003 has two distinct points of compliance to allow for monitoring of 
non-contact cooling water prior to being combined with other flows (RWQCB, 2011b).  

Effluent limitations are derived from marine criteria and have been included in the RWQCB 
NPDES Order for the Refinery. The State Board’s Policy for Implementation of Toxics Standards 
for Inland Surface Waters, Enclosed Bays, and Estuaries of California (State Implementation 
Policy, or SIP) allows background ambient monitoring data to be determined on a discharge-by-
discharge or water-body-by-water-body basis. The RWQCB has chosen to use a water-body-by-
water-body basis because this methodology is more appropriate given the uncertainties inherent 
in accurately characterizing ambient background in the complex San Francisco Bay system. 
Compared to other stations in the Regional Monitoring Program, the monitoring stations at Yerba 
Buena Island and Richardson Bay fit the guidance in the SIP for ambient background data. The 
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RWQCB believes that data from these stations are representative of water that will mix with the 
discharge from each of the permitted outfalls. 

The discharge limitations for effluent mass loading, which is the total effluent discharge of each 
pollutant included in Section 303(d) of the federal CWA, and for concentration limits, are 
contained in the RWQCB NPDES Order. Monitoring of the discharge from the treatment plant to 
the Bay is required under the self-monitoring program to confirm compliance with the RWQCB 
NPDES Order, and is reported monthly to the RWQCB. According to the annual summary report, 
the most recent monitoring data from the 2011-2012 wet season showed that the Refinery remains 
in compliance with NPDES permit limits and requirements of Order R2-2011-0027 (Phillips 66, 
2012). 

Tsunamis 

Tsunamis (seismic sea waves) are long period waves that are typically caused by underwater 
disturbances (landslides), volcanic eruptions, or seismic events. Areas that are highly susceptible 
to tsunami inundation tend to be located in low-lying coastal areas such as tidal flats, marshlands, 
and former bay margins that have been artificially filled but are still at or near sea level.  

Since 1868, approximately 19 tsunamis have been recorded in the San Francisco Bay. Of these, 
the maximum wave height measured at the Golden Gate Tide Gauge was 7.4 feet, which is 
considered to be a reasonable maximum for the future (Contra Costa County, 2010). Due to 
attenuation within the Bay, a tsunami wave at the Golden Gate would diminish to a height of 
approximately half that in Richmond and nearly disappear by the time it reached to the head of 
the Carquinez Strait. All components of the proposed Project are located at topographic 
elevations above the predicted high tide tsunami wave height. 

Seiche 

A seiche is a free or standing wave oscillation(s) of the surface of water in an enclosed or semi-
enclosed basin, such as San Pablo Bay, that may be initiated by an earthquake. Due to the 
relatively large size of San Pablo Bay, with an inlet to the east and an outlet to the south, the 
hazard of seiche waves is interpreted to be low. In addition, there is no historic record of such 
waves occurring in San Pablo Bay during strong earthquakes. 

Flooding 

Flooding is inundation of normally dry land as a result of rapid accumulation of stormwater 
runoff or rise in the level of surface waters. Flooding becomes a hazard when the flow of water 
exposes people or structures to a significant risk of loss, injury, or death. Flooding generally 
occurs due to excess runoff due to heavy snowmelt or rainfall, but it can also result from the 
interaction with natural hazards, such as tsunamis, seiches, or failure of dams. 

The Federal Emergency Management Agency (FEMA), through its Flood Insurance Rate Map 
(FIRM) program, designates areas where flooding could occur during a 1.0% annual chance 
(100-year) flood event or a 0.2% annual chance (500-year) flood event. The Association of Bay 
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Area Governments have compiled data showing the potential flood areas, which indicate that the 
Project components would be outside of the areas with flooding potential (ABAG, 2013a). 

Sea Level Rise 

Future potential sea level rise associated with climate change may pose risks of inundation to 
existing and proposed development located in low-lying areas close to San Pablo Bay, including 
the Refinery area. Periodic flooding could occur as a result of climate-induced increases in the 
level of Bay waters, combined with other factors such as tidal cycles, storm surge, wind waves 
and swell, or seismic waves. 

The rate of potential future sea level rise is difficult to project, and estimates vary substantially 
among the thousands of scientific research documents available on climate change and sea level 
rise. Based on the most widely accepted literature, potential sea level rise would result in an 
increase of 16 inches by 2050 and 55 inches (or higher) by 2100 (BCDC, 2011). 

These values have been cited by both San Francisco Bay Conservation and Development 
Commission (BCDC) in its Living with Rising Seas report (2009) and the State of California in its 
2009 Draft Climate Adaptation Strategy developed in collaboration with the California Natural 
Resources Agency and Climate Action Team (BCDC, 2011; CNRA, 2009). Both reports 
recommend using this upper end of the range as guidance to local and State agencies planning for 
sea level rise, and are consistent with recent predictions made by the Pacific Institute.  

Other factors, including nonlinear effects associated with potential instability of the Greenland 
and Antarctic ice sheets, have also been discussed in the literature. However, the potential 
contributions to future sea level rise from ice melt have not been definitively established and such 
factors in general are not considered when analyzing potential sea level rise impacts. 

The ABAG website shows the maximum potential sea level rise of 55 inches would not be 
projected to affect any of the proposed Project components, although the Propane/Butane 
Loading Rack would be adjacent to the 55 inch inundation area (ABAG, 2013b).  

4.7.2.3 Regulatory Setting 

The regulatory requirements for the proposed Project include: 

 The federal floodplain management requirements of the Federal Emergency Management 
Agency; 

 The Federal Clean Water Act, as enforced by the Environmental Protection Agency 
(US EPA);  

 The California Porter-Cologne Water Quality Control Act and related California 
Administrative Code sections administered by the California State Water Resources 
Control Board (CSWRCB) and the San Francisco Bay Regional Water Quality Control 
Board (RWQCB); and, 
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 Permitting requirements, which must be fulfilled prior to development, are enforced by 
Contra Costa County. 

The applicable plans, policies, and regulations are discussed below. 

Flood Control Regulations 

Under Executive Order 11988, FEMA is responsible for management of floodplain areas defined 
as the lowland and relatively flat areas adjoining inland and coastal waters subject to a 1% or 
greater chance of flooding in any given year (also termed the 100-year floodplain). FEMA 
requires that local governments covered by federal flood insurance pass and enforce a floodplain 
management ordinance that specifies minimum requirements for any construction within the 
100-year floodplain. In Contra Costa County, construction requirements are contained in the 
Floodplain Management Ordinance, which was adopted in 1987 and has been amended several 
times. Along with construction standards, the ordinance also specifies that a Floodplain Permit 
must be obtained prior to any grading within the 100-year floodplain. The vast majority of the 
Refinery, including the entire area where the proposed Project facilities would be developed, is 
outside the 100-year floodplain. The only part of the active area of the Refinery property that lies 
within the 100-year floodplain is the marine terminal. None of the Project components are within 
potential floodplain areas. 

Federal Surface Water Quality Requirements 

Federal CWA 

The purpose of the CWA is to protect and maintain the quality and integrity of the nation’s waters 
by requiring states to develop and implement state water plans and policies. Section 303 of the 
CWA requires states to establish water quality standards for all waters of the U.S. that are based 
on protecting designated beneficial uses of those water bodies. Under Section 303(d) of the 
CWA, states, territories and authorized tribes are required to develop lists of impaired waters. 
Impaired waters are those that do not meet water quality standards, even after point sources of 
pollution have been installed with the required levels of pollution control technology. The law 
requires that these jurisdictions establish priority rankings for waterways on the lists and develop 
action plans to improve water quality. This process includes development of Total Maximum 
Daily Loads (TMDL) that set waste load3 allocations for point source and non-point source 
pollutants. The Ducheny Bill (AB 1740) requires the CSWRCB and its nine RWQCBs to post 
this list and to provide an estimated completion date for establishing each TMDL.  

San Pablo Bay is included on the 2002 California 303(d) list as an impaired water body resulting 
from the presence of chlordane, DDT, diazinon, dieldrin, dioxin compounds, exotic species, furan 
compounds, mercury, PCBs (non dioxin-like and dioxin-like), and selenium. The 303(d) list 
identifies the sources of each pollutant, ranging from unknown nonpoint sources (for PCBs), to 
municipal point sources, resource extraction sources, atmospheric deposition sources, natural 

                                                      
3  The load represents the total amount of a pollutant that can be discharged over a given time period. This differs 

from the discharge limits that usually focus on the concentration of a pollutant in the wastewater discharged into the 
receiving water. 
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sources and nonpoint sources (for mercury); and industrial point sources, agricultural sources, 
natural sources, and exotic species sources (for selenium). 

Section 316(b) of the CWA regulates the use of Cooling Water Intake Systems (CWIS) by 
industrial facilities, including petroleum refineries. Section 316(b) is administered by the US EPA 
or, in states such as California, by the SWQRCB operating as US EPA’s NPDES permit 
administrator. On May 19, 2014, the U.S. Fish and Wildlife Service (USFWS) and National Marine 
Fisheries Service issued a joint Programmatic Biological Opinion on the EPA’s Issuance and 
Implementation of the Final Regulations for Section 316(b) of the CWA (USFWS, et al., 2014). 
The Biological Opinion regulates facilities that withdraw greater than 2 MGD of cooling waters 
from waters of the United States and require an NPDES permit issued under Section 402 of the 
CWA. The Biological Opinion requires that the location, design, construction, and capacity of 
CWISs reflect the best technology available (BTA) for minimizing adverse environmental impacts 
including impingement and entrainment.  

United States Environmental Protection Agency 

The US EPA is responsible for implementing federal laws designed to protect air, water, and 
land. While numerous federal environmental laws guide US EPA’s activities, its primary mandate 
with respect to water quality is the CWA. US EPA has developed national technology-based 
water quality standards and states have developed water quality standards in accordance with the 
CWA. US EPA also has authority to establish water quality standards if a state fails to do so. In 
the National Toxics Rule (NTR) and California Toxics Rule (CTR), US EPA has established such 
standards for certain toxic pollutants applicable to California waters. These standards are used to 
determine the amount and the conditions under which pollutants can be discharged.  

National Pollutant Discharge Elimination System 

Part of the CWA provides for the NPDES, in which discharges into navigable waters are 
prohibited except in compliance with specified requirements and authorizations. Under this 
system, municipal and industrial facilities are required to obtain a NPDES permit that specifies 
allowable limits, based on available wastewater treatment technologies, for pollutant levels in 
their effluent. In California, US EPA has delegated the implementation of this program to the 
State Board and to the RWQCBs. 

Stormwater discharges are regulated somewhat differently than pollutant discharges. Discharge of 
stormwater runoff from construction areas of one acre or more requires either an individual permit 
issued by the RWQCB or coverage under the statewide General Construction Stormwater Permit 
for stormwater discharges. Specific industries and public facilities, including wastewater treatment 
plants that have direct stormwater discharges to navigable waters, are also required to obtain either 
an individual permit or obtain coverage under the statewide General Industrial Stormwater Permit. 

Oil Pollution Act 

Enacted in 1990, this Act (Public Law No. 101-380) amends the CWA to create a comprehensive 
oil spill and prevention response scheme. Spill Prevention Control and Countermeasure Plans 
must be prepared by owners or operators of facilities that have or could reasonably be expected to 
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discharge a certain amount of oil. These plans should contain preventative (failsafe) and 
contingency (cleanup) plans for controlling accidental discharges, and for minimizing the effect 
of such events. 

State, Regional and Local Water Quality Regulations and Agencies  

Porter-Cologne Act 

The State Board and the RWQCBs share the responsibility under the Porter-Cologne Act to 
formulate and adopt water policies and plans, and to adopt and implement measures to fulfill 
CWA requirements. In order to meet this requirement for the San Francisco Bay area, the 
Regional Water Quality Control Plan for the San Francisco Bay Basin (Basin Plan) was prepared 
by the RWQCB to protect the water quality of the State according to the beneficial uses identified 
for each water body. 

Prior to authorizations of waste discharge by the RWQCB, the Porter-Cologne Act requires 
reports of waste discharges to be filed. The RWQCB then prescribes Waste Discharge 
Requirements, which serve as NPDES permits under a provision of the Porter-Cologne Act. The 
Basin Plan, the Enclosed Bays and Estuaries Plan, and the NPDES permit regulate discharges 
from the Refinery wastewater treatment plant into San Pablo Bay. 

Bay Conservation and Development Commission 

The 27-member BCDC was created by the California Legislature in 1965 in response to broad 
public concern over the future of San Francisco Bay. The BCDC is made up of appointees from 
local governments and State/federal agencies. The BCDC is charged with: 

 Regulating all filling and dredging in San Francisco Bay (which includes San Pablo and 
Suisun Bays, sloughs and certain creeks and tributaries that are part of the Bay system, salt 
ponds, and certain other areas that have been diked-off from the Bay); 

 Protecting the Suisun Marsh, the largest remaining wetland in California, by administering 
the Suisun Marsh Preservation Act in cooperation with local governments; 

 Regulating new development within the first 100 feet inland from the Bay to ensure that 
maximum feasible public access to the Bay is provided; 

 Minimizing pressures to fill the Bay by ensuring that the limited amount of shoreline area 
suitable for high priority water-oriented uses is reserved for ports, water-related industries, 
water-oriented recreation, airports, and wildlife areas; 

 Pursuing an active planning program to study Bay issues so that BCDC plans and policies 
are based upon the best available current information; 

 Administering the federal Coastal Zone Management Act within the San Francisco Bay 
segment of the California coastal zone to ensure that federal activities reflect BCDC policies; 

 Participating in the region wide State and federal program to prepare a Long Term 
Management Strategy for dredging and dredge material disposal in San Francisco Bay; and 

 Participating in California’s oil spill prevention and response planning program. 
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State Water Resources Control Board 

The State Water Resources Control Board (State Board or SWRCB) administers water rights, 
water pollution control, and water quality functions statewide. The State Board provides policy 
guidance and budgetary authority to nine RWQCBs, which conduct planning, permitting, and 
enforcement activities. The State Board shares the authority for implementation of the 
CWACWA and the State Porter-Cologne Act with the RWQCBs. The water quality near the 
Refinery is under the jurisdiction of the San Francisco Bay RWQCB.  

State Implementation Policy 

On April 28, 2000, the Office of Administrative Law approved the Policy for Implementation of 
Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California (also 
referred to as the SIP). As defined by the SWRCB, enclosed bays are indentations along the coast 
that enclose an area of oceanic water within distinct headlands or harbor works. San Francisco 
Bay and its constituent parts, including San Pablo Bay, fall under this category. The SWRCB 
adopted the policy in March 2000. On May 18, 2000, the USEPA published in the Federal 
Register the CTR establishing water quality standards for toxic pollutants for California waters 
(FR 31681). The SIP, developed as a statewide plan for all enclosed bays and estuaries, became 
fully effective on May 18, 2000, because it was conditioned on the effective date of the CTR.  

The SIP establishes the policy for determining effluent limitations for toxic pollutants. The SIP 
establishes the implementation policy for all toxic pollutants including dioxins and furans. The 
SIP also requires monitoring for a minimum of three years by all major NPDES dischargers for 
the 17 dioxin and furan compounds, whether or not a limit is necessary to prevent exceedance of 
the water quality standard that has been established for the dioxin compound known as 2,3,7,8 
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD). In summary, the steps involve: 

 Identifying applicable criteria and objectives; 

 Determining whether there is a reasonable potential for the pollutant to cause or contribute 
to exceedance of a water quality criterion or objective;  

 Calculating a value for the effluent limit, taking into consideration the applicable criteria or 
objective, and discharge variability; and 

 If a TMDL is in effect, assigning a portion of the loading capacity to the discharge. 

Water Quality Control Plan for the San Francisco Region (Basin Plan) 

The RWQCB is responsible for developing and implementing the San Francisco Region Basin 
Plan, which documents approaches to implementing State and federal policies in the context of 
actual water quality conditions. The RWQCB’s other activities include permitting of waste 
discharges and implementing monitoring programs of pollutant effects.  

The RWQCB most recently revised the Basin Plan on December 31, 2011, which the SWRCB 
and the Office of Administrative Law previously adopted in 1995. The Basin Plan identifies 
beneficial uses of receiving waters, water quality objectives imposed to protect the designated 
beneficial uses, and strategies and schedules for achieving water quality objectives. Section 
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303(c)(2)(B) of the CWA requires basin plans to include water quality objectives governing 
approximately 68 of US EPA’s list of 126 pollutants.  

Water quality objectives are achieved primarily through the establishment and enforcement of 
Waste Discharge Requirements for each wastewater discharger. State policy for water quality 
control in California is directed toward achieving the highest water quality consistent with 
maximum benefit to the people of the State. Therefore, all water resources must be protected 
from pollution and nuisance that may occur from waste discharges. Beneficial uses of surface 
waters, ground waters, marshes, and mud flats serve as a basis for establishing water quality 
standards and discharge prohibitions to attain this goal.  

Waste Discharge Requirements (Point Source) 

Point source discharges are subject to federal regulations that are implemented at the State level 
by the RWQCB. Prior to any point source discharge that could affect the quality of the water of 
the State; the discharger must file a report of waste discharge with the RWQCB. After any 
necessary public hearings, the Regional Board prescribes Waste Discharge Requirements, which 
implement the water quality control plans. Under the Porter-Cologne Act, Waste Discharge 
Requirements serve as NPDES permits. 

Another point source control strategy of the State is the requirement to use site-specific Best 
Management Practices (BMPs) and a SWPPP. These individual or combined measures are those 
that are the most practical and effective which, when applied, prevent or minimize the potential 
release of toxic or hazardous pollutants in significant amounts to receiving waters. A Best 
Management Practices Program is required to include information on potential releases and 
management of solid and hazardous waste. 

Contra Costa Clean Water Program and Municipal Regional Permit 

The Contra Costa Clean Water Program was established as the local entity responsible for 
implementing compliance with the federal CWA to control stormwater pollution. It is comprised 
of Contra Costa County, 16 incorporated cities, and the Contra Costa County Flood Control and 
Water Conservation District. The program is being conducted in compliance with the NPDES 
Municipal Regional Permit (MRP) issued by the San Francisco Bay RWQCB. The permit 
contains a comprehensive plan to reduce the discharge of pollutants to the “maximum extent 
practicable” and mandated that participating municipalities implement an approved stormwater 
management plan. The program incorporates BMPs that include construction controls (such as a 
model grading ordinance), legal and regulatory approaches (such as stormwater ordinances), 
public education and industrial outreach (to encourage the reduction of pollutants at various 
sources), inspection activities, wet-weather monitoring, and special studies. 

The RWQCB first added provision C.3 to the stormwater permit in February 2003. The MRP was 
then adopted in October 2009. The MRP governs discharges from municipal storm drains operated 
by 76 local government entities, including those in western and central Contra Costa County. The 
MRP supersedes C.3 requirements in the preceding permit, which were in effect from 2005 until 
2009. The additional MRP requirements are being phased-in over the five-year permit term.  
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 In accordance with these updated requirements, new development and redevelopment projects 
are required to incorporate treatment measures and other appropriate source control and site 
design features to reduce the pollutant load in stormwater discharges and manage runoff flows. 
The proposed Project would not be subject to these requirements because stormwater flows from 
the Refinery are already discharged to its water treatment plant and regulated under the existing 
NPDES permit.  

Title 9 Division 914 Contra Costa County Ordinance Code 

In compliance with Division 914 of the County Ordinance Code, all stormwater entering and/or 
originating from properties are to be collected and conveyed without diversion and within an 
adequate storm drainage system. Stormwater is to be conveyed to an adequate natural 
watercourse having a definable bed and banks, or to an existing adequate public storm drainage 
system which conveys the stormwaters to an adequate natural watercourse. The applicant may be 
permitted an exception from the “collect and convey” drainage requirements of the County 
Ordinance Code considering that all stormwater generated on-site is directed to a wastewater 
treatment plant with adequate treatment capacity prior to discharging to San Pablo Bay. 

Contra Costa County General Plan 

The proposed Project must be consistent with the goals and policies of the Contra Costa County 
General Plan (Contra Costa County, 2010). These goals and policies are summarized as follows: 

 Conserve, enhance, and manage water resources, protect their quality, and assure an 
adequate long-term supply of water for domestic, fishing, industrial, and agricultural use; 
To preserve watersheds and groundwater recharge areas by avoiding the placement of 
potential pollution sources in areas with high percolation rates; 

 To preserve and enhance the quality of surface and groundwater resources; 

 To require on-site water control of major new developments so that no increase in peak 
flows occurs relative to the site’s pre-development condition unless the Planning Agency 
determines that off-site measures can be employed which are equally effective in 
preventing adverse downstream impacts expected from the development or the project is 
implementing an adopted drainage plan.; 

 To conduct grading, filling, and construction activity near watercourses so as to minimize 
impacts from increased runoff, erosion, sedimentation, biochemical degradation, or thermal 
pollution; and, 

 To require groundwater monitoring programs for all large-scale commercial and industrial 
facilities using wells. 

Groundwater Quality 

Industrial facilities, such as the Refinery, are often associated with areas containing contaminated 
soil and groundwater. The following hazardous waste laws and regulations place restrictions on 
certain facilities that generate wastes considered to be hazardous, which includes soil contaminated 
with chemicals, fuels, oils, and other substances. These regulations also protect groundwater from 
hazardous materials that could leach through contaminated soils. 
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Federal Requirements 

To implement the following laws, the US EPA has developed regulations that provide the general 
framework of the national hazardous waste management system. Hazardous waste sites, including 
those with contaminated soil and groundwater, are subject to one or more of the following 
regulations: 

Resource Conservation and Recovery Act (RCRA). RCRA was enacted in 1974 as the 
first step in regulating the potential health and environmental issues associated with solid 
hazardous and non-hazardous waste disposal. Under RCRA, US EPA regulates the 
generation, transportation, treatment, storage, and disposal of hazardous waste. Under 
RCRA, individual states may implement their own hazardous waste management programs, 
as long as they are consistent with and at least as stringent as RCRA. US EPA must 
approve state programs intended to implement RCRA requirements. 

Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). Also known as Superfund, CERCLA was enacted in 1980 to ensure that a 
source of funds was available to clean up abandoned hazardous waste dumps, address 
releases of hazardous materials, and establish liability standards for responsible parties. 

Superfund Amendments and Reauthorization Act (SARA). SARA amended CERCLA 
in 1986 to increase Superfund funding, modify contaminated site cleanup criteria, and 
revise settlement procedures. It also provides a regulatory program for leaking underground 
storage tank cleanups, and a broad, emergency planning and community right-to-know 
program. 

State, Regional, and Local Requirements 

Regional Water Quality Control Board. The RWQCB shares groundwater quality enforcement 
responsibility with the Department of Toxic Substances Control. In the area of the San Francisco 
Bay Basin, the San Francisco Bay RWQCB has identified over 5,400 sites with confirmed 
releases of constituents of concern that have polluted or threaten to pollute groundwater. For each 
individual polluted site, the RWQCB approves all proposed groundwater and soil cleanup levels. 
Cleanup activities are required by the RWQCB to be performed in a manner that promotes 
attainment of background water quality, or the highest water quality that is reasonable, if 
background levels of water quality cannot be restored. 

Contra Costa County General Plan. The County General Plan identifies the Refinery as a site 
involved in hazardous materials management. When handling hazardous materials at a site 
involved with groundwater extraction or construction, the site must be in compliance with 
permitting and other regulatory requirements.  

4.7.2.4 Project Baseline 

The Project site is an existing Refinery with tank farms and refining equipment. Waterways in the 
Project area, and other features relevant to hydrologic resources for the Project area, are discussed 
above as part of the environmental setting. As relevant to water quality, potential contaminants, 
including crude oil, refined petroleum products, and other materials used for the maintenance and 
upkeep of the existing facilities, are also utilized on-site, and stored in large quantities. 



4. Environmental Setting, Impacts, and Mitigation Measures 

Hydrology and Water Quality 

Phillips 66 Propane Recovery Project 4.7-19 October 2014 
Recirculated Draft Environmental Impact Report 

4.7.3 Significance Criteria 
Based on California Environmental Quality Act (CEQA) Guidelines Appendix G, the Project 
would cause adverse impacts to hydrology and water quality if it would: 

a) Violate any water quality standards or waste discharge requirements;  

b) Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the local 
groundwater table (e.g., the production rate of pre-existing nearby wells would drop to a 
level which would not support existing land uses or planned uses for which permits have 
been granted);  

c) Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, in a manner which would result in substantial 
erosion or siltation on- or off-site;  

d) Substantially alter the existing drainage pattern of the site or area, including through the 
alteration of the course of a stream or river, or substantially increase the rate or amount of 
surface run-off in a manner which would result in flooding on-or off-site;  

e) Create or contribute runoff water which would exceed the capacity of existing or planned 
stormwater drainage systems or provide substantial additional sources of polluted runoff;  

f) Otherwise substantially degrade water quality; 

g) Place housing within a 100-year flood hazard area as mapped on a Federal Flood Hazard 
Boundary or Flood Insurance Rate Map or other flood hazard delineation map;  

h) Place within a 100-year flood hazard area structures that would impede or redirect flood 
flows;  

i) Expose people or structures to a significant risk of loss, injury or death involving flooding, 
including flooding as a result of the failure of a levee or dam; or  

j) Result in or cause inundation by seiche, tsunami, or mudflow. 

4.7.4 Discussion of No Hydrology and Water Quality Impacts 
Review and comparison of the setting circumstances and proposed Project characteristics with the 
significance criteria stated above, clearly show that no impacts would be associated with criteria 
b) through j). The following provides a discussion of each topic area for which there would be no 
hydrology and water quality impact: 

b) Substantially deplete groundwater supplies or interfere substantially with groundwater 
recharge such that there would be a net deficit in aquifer volume or a lowering of the 
local groundwater table (e.g., the production rate of pre-existing nearby wells would 
drop to a level which would not support existing land uses or planned uses for which 
permits have been granted). 

The proposed Project would not include groundwater extraction or other activities that would 
affect groundwater supplies. Fresh water used for the proposed Project processes would be 
purchased from the public water utility. In addition, all proposed Project components would be 
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constructed within previously developed areas and would not substantially increase the area of 
impervious surfaces at the site. Therefore, the proposed Project would have no impact on 
groundwater recharge.  

c) Substantially alter the existing drainage pattern of the site or area, including through 
the alteration of the course of a stream or river, or substantially increase the rate or 
amount of surface run-off in a manner that would result in substantial erosion or 
siltation on or off the site. 

The proposed Project elements would all be constructed within the previously-developed areas, 
where runoff is controlled and treated before discharge. Therefore, drainage patterns would not be 
altered by the proposed Project and there would be no associated erosion or siltation impact. 

d) Substantially alter the existing drainage patterns in a manner that would substantially 
increase the rate or amount of surface runoff in a manner that would result in flooding 
on- or off-site. 

As mentioned above, the proposed Project components would all be constructed within the 
previously developed areas of the Refinery, where runoff is controlled. Thus, drainage patterns 
would not be altered and there would be no increased potential for flooding. Therefore, the 
proposed Project would have no impact related to flooding. 

e) Create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of 
polluted runoff. 

The Refinery wastewater treatment plant currently processes 2.8 MGD of wastewater including 
treatment of stormwater runoff. The treatment system has the capacity to treat approximately 
10 MGD and store approximately 19.8 million gallons in tanks and 10.2 million gallons in 
retention basins. The proposed Project components would be constructed within developed areas 
of the Refinery, where runoff is controlled. Therefore, runoff drainage patterns and quantities 
would not be altered and there would be no potential for on-site or off-site flooding, and there 
would be no substantial additional sources of polluted runoff. Therefore, during operations the 
proposed Project would have no impact.  

For discussion of potential water quality effects that could occur while the proposed Project is 
under construction, refer to Impact 4.7-2, in Section 4.7.5, Discussion of Impacts and Mitigation 
Measures, below. 

f) Otherwise substantially degrade water quality. 

The Refinery wastewater treatment plant currently processes 2.8 MGD of wastewater that 
includes treatment of all wastewater and stormwater runoff. The treatment system has the 
capacity to treat approximately 10 MGD and store approximately 19.8 million gallons in tanks 
and 10.2 million gallons in retention basins. The proposed Project elements would all be 
constructed within the previously developed areas of the Refinery, where runoff is controlled. 
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The water quality of the receiving waters would not be substantially changed by the proposed 
Project. The potential water quality changes and associated impacts that are anticipated are 
discussed in Section 4.7.5, Discussion of Impacts and Mitigation Measures, under Impact 4.7-1. 
However, there are no elements of the proposed Project that would otherwise substantially 
degrade water quality; therefore, there would be no impact. 

g) Place housing within a 100-year flood hazard area as mapped on a Federal Flood 
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map. 

The proposed Project does not include construction of housing. Therefore, there would be no 
impact. 

h) Place within a 100-year flood hazard area structures that would impede or redirect 
flood flows. 

The proposed Project would not locate structures within a 100-year flood hazard area. Therefore, 
there would be no impact. 

i) Expose people or structures to a significant risk of loss, injury or death involving 
flooding, including flooding as a result of the failure of a levee or dam. 

The proposed Project does not include any component that would be within a 100-year flood 
hazard area and the site is not located within a dam inundation area (ABAG, 2012), there would 
be no risk of flooding associated with the proposed Project. Therefore, there would be no impact. 

j) Result in or cause inundation by seiche, tsunami, or mudflow. 

As described above in the Setting section, the proposed Project would not be located in an area 
that would likely be affected by seiche, tsunami, or mudflow. Therefore, there would be no 
impact. 

4.7.5 Discussion of Impacts and Mitigation Measures 
a) Violate any water quality standards or waste discharge requirements. 

Impact 4.7-1: The proposed Project could result in an increase of pollutants, including toxic 
metals and organic compounds, in the process wastewater stream and in effluent discharges 
to receiving waters. (Less than Significant) 

The proposed Project would result in an increase of process water that is currently treated and 
discharged through the existing Refinery wastewater treatment plant. There are currently several 
sources of process wastewater from the Refinery, including cooling tower water, once-through 
cooling water, boiler blowdown, and sour water. In addition to the process water, the wastewater 
treatment plant also treats stormwater runoff collected from the Refinery, contaminated 
groundwater, sanitary wastewater, and off-site wastewater generated at other Refinery facilities, 
including remediation wastewater and cargo hold wastewater. The combined wastewater is 
treated at the plant in accordance with the NPDES discharge permit (R2-2011-0027) as overseen 
by the RWQCB. The Refinery includes four different outfalls (i.e., E-001, E-002, E-003, and E-
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004) where water is discharged to the Bay of which three (i.e., E-002, E-003, and E-004) are 
routinely monitored for pollutants under the NPDES permit (RWQCB, 2011b). The proposed 
Project would not alter any flows to outfall E-001. 

The proposed Project would increase wastewater flows to the wastewater treatment plant by 
approximately 10 to 20 gallons per minute or up to 0.03 MGD of additional stripped sour water, 
boiler blowdown water, and steam condensate water. When compared to the overall annual 
average flow of 2.8 MGD for the Refinery, this increase would represent a 1% increase in water 
treated and is well within the 10 MGD capacity of the Refinery. This water would be treated 
similar to the other sour water streams that are treated in the sour water stripper, followed by the 
Selenium Removal Plant, before being processed at the wastewater treatment plant. Depending on 
the water source, there may be a 1 to 2% increase in stripped sour water by volume that would 
require treatment. Once treatment is complete, the additional process water from these sources 
would be discharged through outfall E-002. 

The proposed Project would also require additional once-through, non-contact saltwater for 
process cooling, which is monitored separately at outfall E-003. The estimated additional 
saltwater flow is estimated at approximately 8,500 gallons per minute or an equivalent of 
about 25% above current levels. With the increase in flow from the Project, the total average 
discharge at outfall E-003 is estimated at approximately 40,000 gallons per minute (57.6 MGD), 
up from a current average of 31,500 gallons per minute (45.4 MGD).4 The once-through non-
contact water makes up 98% of the E-003 discharge and is monitored at a separate flow point of 
outfall E-003 prior to where it is combined with other process water before discharge to the Bay 
(RWQCB, 2011b). This enables an ability to isolate the once-through, non-contact cooling water 
for its effect on effluent permit limits.  

The proposed Project specifications call for placement of eight new titanium heat exchangers, 
which are designed to limit exchanger alloy corrosion that has been a source of copper, nickel, 
and zinc in older copper alloy designs. These metals are among the parameters that are monitored 
in the discharge effluent in accordance with the existing NPDES permit. The NPDES effluent 
limits for these three metals would remain in effect and the effluent would continue to be 
monitored for compliance with the existing permit. In addition, the use of these new heat 
exchangers would be used to ensure that effluent temperature requirements remain within the 
permitted limits on both an average and daily maximum basis. The current average discharge 
temperature with the existing heat exchangers is approximately 80 degrees Fahrenheit (ºF) with a 
daily maximum for the period between July 1, 2011, and June 30, 2012, of 105.4 ºF. The facility 
has never exceeded its maximum NPDES discharge temperature limitation of 110 ºF and the new 
titanium heat exchangers are expected to be more efficient than the existing equipment.  

                                                      
4  The baseline conditions of discharge flow from outfall E-003 represents relatively current (2012) data that best 

reflects baseline operations even though once-through, non-contact flow at the Refinery is affected by many factors, 
including process rates, turnaround cycle, and maintenance activities. Previous years have seen less flow but even 
more recent data from 2013 indicate that the 31,500 gallons per minute value is statistically similar to the 2012 
flows and thus representative of baseline conditions. 
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The Project would increase the total volume of water used for once through, non-contact process 
cooling. A comparison of flow volumes and average temperatures from the period of 2010 to 
2013 show no consistent correlation of temperature and flow volume. For example, between 2010 
and 2012, average flow volumes increased nearly 20% from 37.22 MGD to 44.64 MGD, while 
the highest recorded monthly average temperature for the year increased by 1.2% and the annual 
average temperature actually decreased from 88.81 to 88.31ºF. The proposed Project is designed 
to utilize sufficient cooling water flow through with new corrosion resistant titanium heat 
exchangers to ensure that the average discharge temperature at E-003 would not increase and 
would remain below the NPDES discharge limit. The NPDES permit incorporates Section 316(b) 
of the CWA requirements which regulate the use of CWIS by industrial facilities, including 
petroleum refineries. Section 316(b) is administered by the SWRCB and requires that the location, 
design, construction, and capacity of CWISs reflect the best technology available (BTA) for 
minimizing adverse environmental impacts. See also Impact 4.4-3 in Section 4.4, Biological 
Resources, for potential effects on special-status fish species. 

Also discussed in Section 4.4, Biological Resources, are the Phase I and II thermal discharge and 
temperature studies to investigate potential adverse effects to aquatic organisms (Tenera 
Environmental, 2013; 2007). The 2006-2007 Phase I study found that the size and dispersal of the 
discharge plume was primarily driven by tides, that the thermal plume tends to be a surface 
phenomenon with limited contact with the ocean bottom, and that rapid cooling of the plume 
accompanies its dispersal. The study also found that the shallow cove south of the Refinery 
contributed significantly to thermal loading and that on many occasions the temperature of the 
natural solar plumes significantly exceeded the Refinery discharge levels (Tenera, 2007). The 
study ultimately found that any effect of the Refinery plume on fish behavior would be confined 
to species of the upper water column, and such an effect would be of a minor nature given the 
large area and extent of the receiving water’s fish habitat throughout San Pablo Bay. 

Following the Phase I analysis, reviewing agencies requested a Phase II study to assess the 
possibility of a temperature effect on resting Chinook salmon during their Bay-Delta migration. 
The 2012-2013 Phase II study found that there was no significant temperature difference between 
the discharge location and the control site, so it would be unlikely that the Refinery’s thermal 
discharge negatively affects the receiving waters (Tenera Environmental, 2013). Again, see 
Section 4.4, Biological Resources, for a more thorough discussion of potential impacts on fish 
habitat. 

Through the NPDES permitting process, the RWQCB sets forth effluent limitations for surface 
water pollutants such as selenium, copper, nickel, zinc, and temperature. These effluent limits are 
based on the National Toxics Rule, California Toxics Rule, the SIP, the Basin Plan, and 
Biological Opinion on CWISs (see Section 4.4, Biological Resources). As indicated in the annual 
stormwater report for the period of July 1, 2011, to June 30, 2012, the daily maximum effluent 
discharges of the constituents in the wastewater effluent were below the maximum daily 
limitation established through the NPDES permit with no exceptions (Phillips 66, 2012). The 
NPDES permit calls for notification and subsequent corrective action whenever any exceedances 
are observed.  
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The State of California has developed an Antidegradation Policy, which is consistent with the 
federal policy under 40 CFR 131.12. The Antidegradation Policy requires waste discharge 
requirements for any activity that may produce increased volumes or concentrations of waste 
discharge in high quality waters (State Board Resolution No. 68-165). The Antidegradation Policy 
applies to inland surface waters, ocean waters, and groundwater. Should there be a potential for 
significant increase in effluent pollutant discharge, the RWQCB may require an industrial 
discharger to submit an Antidegradation Report, which would address mass increases of 
pollutants discharged and propose new treatment process units, if necessary, to maintain water 
quality. The purpose of the Antidegradation assessment and report is to ensure that before any 
changes in discharge volume or concentration are implemented under the NPDES permitting 
process, there is sufficient data indicating that existing water quality can be maintained. However, 
considering the relatively low volume of increased process water from the proposed Project, it is 
not likely to occur with the proposed changes. 

In addition, the RWQCB would have the authority to modify [according to CFR 40 122.62(a)(1)], 
but not revoke and reissue (unless the Refinery requests or agrees), the existing NPDES permit 
under certain circumstances specified in the NPDES regulations. The RWQCB still requires 
consistency with adopted water quality objectives in consideration of NPDES discharge limits, 
but could nonetheless make modifications to address water quality concerns. In developing any 
changes to discharge limits, the RWQCB would use all available technical sources for water 
quality data. For the Refinery to continue compliance with the existing conditions of the NPDES 
Permit, Phillips 66 must file with the RWQCB a report of waste discharge at least 120 days 
before making any material change or proposed change in the character, location, or volume of 
the discharge, thus allowing the RWQCB time to consider the proposed changes and whether 
there may be resultant threats to water quality. 

In addition to the aforementioned changes to process water, the proposed Project would introduce 
a relatively small amount of new impervious surfaces associated with the propane tank 
foundations. This addition may increase the volume of stormwater runoff to the wastewater 
treatment plant by an estimated 1,000 gallons per year, or about 0.0001% of the of the total 
annual stormwater runoff volume. This estimated increase in stormwater runoff volume as a 
consequence of the Project would have no measurable effect on treatment efficiency, treatment 
capacity, or hydraulic capacity of the Refinery’s wastewater treatment plant. 

Although, relatively minor compared with existing flows, an increase of total flow into the water 
treatment plant due to the proposed Project may increase some pollutant loads. However, the 
proposed increases in total flow are negligible and are well within the total capacity of the 
wastewater treatment plant, which operates under an existing NPDES permit that is consistently 
met by the Refinery. The effluent NPDES discharge limits are based on water quality standards 
established by the RWQCB to protect water quality, human health, and the health of aquatic 
organisms in San Pablo Bay. Continued compliance with these limits – including interim limits 
restricting discharges of 303(d)-listed pollutants to current levels – is intended to ensure that 

                                                      
5 Resolution 68-16 is the “Statement of Policy with Respect to Maintaining High Quality of Waters in California.” 
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proposed Project-related changes in the discharge would not cause a significant adverse change in 
existing water quality. 

The RWQCB has primary regulatory authority to determine and assign effluent discharge limits 
for the Refinery. This authority enables the RWQCB to request appropriate analyses, determine 
impacts to receiving waters, and, if necessary, require amendments to the NPDES permits. The 
RWQCB would use this information to determine whether changes in the current NPDES permit 
may be needed to ensure that the permit remains effective in protecting water quality. Therefore, 
this impact is considered to be less than significant. 

Mitigation: None required. 

_________________________ 

e) Create or contribute runoff water which would exceed the capacity of existing or 
planned stormwater drainage systems or provide substantial additional sources of 
polluted runoff. 

Impact 4.7-2: Construction activities could generate wastewater and stormwater runoff 
volumes that could increase wastewater or combined flows into the wastewater treatment 
plant. (Less than Significant) 

The proposed Project would only slightly increase impervious surface area within the Refinery. 
The proposed components would be located within areas where stormwater is directed to the 
wastewater treatment plant prior to discharge to the Bay. Construction activities such as grading, 
excavation, and construction could result in generation of contaminants that if not properly 
managed could accumulate and discharge to the wastewater treatment plant. Contaminants can 
include sediment, petroleum hydrocarbons, oils and grease, and other chemicals associated with 
construction activities. Grading operations generate silt and clay that are fine-grained enough to 
become entrained in stormwater runoff.  

However, the Refinery has an existing SWPPP that requires all phases of the proposed Project to 
implement BMPs to reduce and eliminate stormwater runoff. Per the SWPPP, the contractor 
would be required to implement these BMPs and perform routine inspection and maintenance of 
the BMPs through all phases of construction. Therefore this potential impact would be less than 
significant. 

Mitigation: None required. 
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CHAPTER 5 
Other CEQA Considerations 

California Environmental Quality Act (CEQA) requires an Environmental Impact Report (EIR) to 
consider the significant environmental effects of a proposed Project (CEQA Guidelines 
§15126.2). Direct and indirect, short- and long-term effects of the Project are analyzed in 
Chapter 4 of this document. This chapter considers significant and unavoidable impacts in 
Section 5.1, significant irreversible environmental effects in Section 5.2, growth-inducing impacts 
in Section 5.3, cumulative impacts in Section 5.4, and effects found to not be significant in 
Section 5.5. 

5.1 Significant Unavoidable Impacts 

Section 21100(b)(2)(A) of CEQA requires an EIR to identify significant environmental effects 
that cannot be avoided if the project is implemented. The EIR has concluded that there are no 
significant impacts associated with the Project. All of the impacts of the Project would be less 
than significant or could be mitigated to a less than significant level. 

5.2 Significant Irreversible Environmental Effects 

Section 21100(b)(2)(B) of CEQA requires that an EIR identify any significant effect on the 
environment that would be irreversible if the project were implemented. Section 15126.2(c) of the 
CEQA Guidelines describes irreversible environmental changes as follows: 

Uses of nonrenewable resources during the initial and continued phases of the project may 
be irreversible since a large commitment of such resources makes removal or nonuse 
thereafter unlikely. Primary impacts and, particularly, secondary impacts (such as highway 
improvement which provides access to a previously inaccessible area) generally commit 
future generations to similar uses. Also irreversible damage can result from environmental 
accidents associated with the project. 

Construction and operations associated with the Project would require some non-renewable 
resources, such as diesel and gasoline for construction vehicles and equipment. However, use of 
non-renewable resources during construction would be limited to the approximate 12 to 15-month 
construction period. These temporary construction-related increases would not result in 
significant use of non-renewable resources and would not commit future generations to similar 
uses. With regard to long-term operations, use of diesel fuel to transport the propane and butane 
to market via rail would be less than significant as the tank cars would likely be part of existing 
trains transporting other items. 
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5.3 Growth-Inducing Impacts 

Section 15126.2(d) of the CEQA Guidelines states that an EIR should discuss “the ways in which 
the proposed Project could foster economic or population growth, or the construction of 
additional housing, either directly or indirectly, in the surrounding environment.” Growth can be 
induced in a number of ways, including through the elimination of obstacles to growth, through 
the stimulation of economic activity within the region, or through precedent-setting action. 
CEQA requires a discussion of how a project could increase population, employment, or housing 
in the areas surrounding the project as well as an analysis of the infrastructure and planning 
changes that would be necessary to implement the project. 

Section 4.14, Population and Housing, analyzes the Project’s overall effect on population and 
housing, including growth-inducing considerations. The temporary increase in the local labor 
force of up to 300 construction workers at its peak over the approximate 12 to 15-month 
construction period would not contribute to any significant increase in the local population as 
there is a well established worker base in the area that serves the five Bay Area refineries for 
projects similar to the proposed Project. Operation of the proposed Project would require 
approximately two new long-term employees at the Refinery. It is possible that these employees 
would be new residents of the area. However, the potential number of new residents would be 
insignificant given the total population of the area and the housing vacancy rate. Therefore, 
construction and operations associated with the Project would not encourage new development or 
induce population growth and the Project would neither directly nor indirectly induce short-term 
or long-term population growth. 

5.4 Cumulative Impacts 

Public Resources Code section 21083(b)(2) states that a significant effect on the environment 
includes the possible effects of a project “that are individually limited but cumulatively 
considerable.” As defined by CEQA, “cumulatively considerable’ means that the incremental 
effects of an individual project are considerable when viewed in connection with the effects of 
past projects, the effects of other current projects, and the effects of probable future projects.” 
(Id.) Stated another way, “a cumulative impact is created as a result of a combination of the 
project evaluated in the EIR together with other projects causing related impacts” (CEQA 
Guidelines § 15130(a)(1)). The CEQA Guidelines require that: 

 Cumulative impacts shall be discussed when they may be significant; 

 The discussion may be more general than that for the individual project impacts, but that 
the discussion should reflect the potential extent, severity, and probability of the impact; 

 The cumulative impact analysis may be based on either a list of past, present, and probable 
future projects or a summary of projections from an adopted General Plan or other adopted 
planning document; and 

 Reasonable options for mitigating or avoiding the project’s contribution to significant 
cumulative impacts shall be discussed, noting that for some cumulative impacts the only 
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feasible mitigation may involve the adoption of ordinances or regulations rather than the 
imposition of conditions on a project-by-project basis. 

This EIR uses a combination of a plan-based approach and a list-based approach to determine 
whether any significant cumulative impact would occur. From a plan-based perspective, the 
technical analyst for each resource area considered the Project in light of its consistency or 
conflict with the assumptions and projections of the Contra Costa County General Plan and other 
applicable planning documents identified in Section 5.4.1. From a list-based perspective, Project 
impacts were analyzed in combination with the impacts of the other Refinery projects identified 
in Section 5.4.2.1, other local refinery and pipeline projects are identified in Section 5.4.2.2.  

In reaching a conclusion for each resource area, the following considerations were made: (i) the 
geographic scope of the cumulative impact area for that resource; (ii) the time frame within which 
Project-specific impacts could interact with the impacts of other projects; (iii) whether a significant 
adverse cumulative condition presently exists to which Project impacts could contribute; (iv) the 
significance of the incremental Project-specific contribution to cumulative conditions; (v) whether 
the incremental Project-specific impact to an existing adverse cumulative condition is cumulatively 
considerable; and finally, (vi) whether additional mitigation is available to reduce the Project’s 
cumulatively considerable contribution to an existing cumulative impact. If a resource area has no 
Project-specific impacts, the Project could not contribute to any existing adverse cumulative 
impacts. 

The analysis of cumulative impacts for each resource area analyzed in Sections 4.1 through 4.7 of 
this document is set forth in Section 5.4.3. 

5.4.1 General and Regional Plans Considered in the 
Cumulative Analysis 

To determine the effects of projects that may not be well defined or are unforeseen, this analysis 
considered the following planning documents: 

 Contra Costa County General Plan; 
 Contra Costa County Hazardous Materials Area Plan; 
 Contra Costa Congestion Management Plan; 
 Contra Costa Clean Water Program; 
 Bay Conservation and Development Commission Plans; and 
 San Francisco Bay Area Regional Water Quality Control Board (RWQCB). 

These adopted plans have been prepared by local agencies to meet the requirements of State law. 
These plans are comprehensive, long-term visions for physical development within the region. 
For example, the Contra Costa County General Plan, adopted in 2005 and reprinted in 2010, 
includes specific goals and policies to preserve and enhance existing development and to provide 
for orderly and appropriate new development until approximately the year 2020. County land use 
and development actions and approvals must be consistent with the General Plan. 
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5.4.2 Specific Projects Considered in the Cumulative Analysis 
Incremental, Project-specific impacts could interact with the continuing impacts of past projects 
and/or the impacts of other projects currently under consideration as well as reasonably 
foreseeable future projects. Other projects at the Refinery and at other existing refineries in the 
County are likely to cause impacts that are similar to those anticipated to result from the Project. 
Other, non-refinery projects also could cause similar, potentially overlapping impacts with those 
of the Project (see Table 5-1). 

5.4.2.1 Other Phillips 66 Refinery Projects 

Recent Projects 

The following Refinery project became operational in 2009: 

 Clean Fuels Expansion Project (CFEP) (2009). The CFEP objective is to add new facilities 
and modify existing facilities to produce additional clean fuels from heavy gas oil produced by 
the ConocoPhillips (now called Phillips 66) Rodeo Refinery and sold into the heavy gas oil and 
fuel markets. The project involved a number of changes to the refinery in Rodeo and involved 
the installation of a new hydrogen plant operated by a third party at the refinery. An EIR was 
prepared by Contra Costa County Community Development Department and the Final EIR was 
certified by Contra Costa County on May 8, 2007. The project became operational in 2009. 

The following Refinery project received a Bay Area Air Quality Management District (BAAQMD) 
Permit to Operate in 2013; 

 Marine Terminal Offload Limit Revision Project (2013). The purpose of the project is to 
increase the permitted annual amount of crude oil and gas oil brought over the marine terminal 
from 11.2 to 18.7 million barrels/year. No construction or physical change to the marine 
terminal of other equipment would be necessary for this increase. The BAAQMD prepared an 
Initial Study and a Negative Declaration was issued January, 2013. The BAAQMD Permit to 
Operate was received in March, 2013.  

5.4.2.2 Other Relevant Local Projects 

The following projects (pipelines, infrastructure, or marine oil terminal) listed on Table 5-1 have 
either recently been undertaken or have been permitted within the last five years within the local 
vicinity to the Phillips 66 Refinery. 

5.4.3 Areas of Potential Cumulative Impacts 

5.4.3.1 Air Quality 

The air quality cumulative impacts analysis is included in Section 4.1.6 Cumulative Impacts. 
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TABLE 5-1 
POTENTIAL PROJECTS FOR CUMULATIVE EFFECTS EVALUATION 

Project Name Location Description Status/Schedule 
Distance From 

Project 

Chevron Richmond Revised 
Renewal Project 

City of Richmond This project is a reduced scope of the Hydrogen and Energy Renewal Project 
Proposed in 2005. In 2008, the City of Richmond certified the Environmental 
Impact Report (EIR) and issued permits for the project. In 2010, a court ordered 
that the EIR be set aside. Chevron has reduced the overall scope of the original 
project. The Revised Project would complete construction and make operational 
the Hydrogen Plant Replacement and Hydrogen Purity (sulfur removal) 
Improvement of the Original Project. The Revised Project would not include the 
Catalytic Reformer Replacement, Power Plant Replacement, and Other New and 
Replacement Facilities (storage tanks, control building and central maintenance 
building) that were part of the original project.  

Approved 2014. 10 miles 

Chevron Tank Replacement 
Project 

City of Richmond The project would replace five existing petroleum storage tanks with five newly 
constructed tanks, and to construct a new firewater tank in its quarry tank field. 
The five petroleum storage tanks will be field-fabricated within existing refinery 
tank fields. Total capacity of new petroleum tanks will be 541,000 barrels. Total 
capacity of petroleum tanks removed from service is 366,000 barrels. The 
petroleum tanks will be provided with secondary containment in accordance 
with state and federal law, and will be covered to minimize air emissions. The 
firewater storage tank will store recycled water from plant operations to 
increase the fire management capabilities at the refinery. 

Approved March 2011. 11 miles 

Shell Crude Tank Replacement 
Project 

Contra Costa County This project would increase crude oil storage capacity at the refinery to 
facilitate future operations at current production levels despite anticipated 
changes in the source of crude oil feed stocks with no increases in crude oil 
throughput at the Refinery. The project would maintain current operation and 
production levels of California Air Resources Board mandated cleaner-burning 
gasoline and ultra low sulfur diesel fuels at the Refinery substituting imported 
crude oil by vessel for diminishing San Joaquin Valley crude by pipeline. 

Approved 2011. 8.5 miles 

Valero Crude by Rail Project  City of Benicia The Valero Crude by Rail (CBR) Project proposes modifications and additions to 
the Valero Benicia Refinery that would allow the refinery to receive crude oil 
deliveries by railcar. Valero currently processes crude oil received by pipeline and 
by marine vessels. The CBR project would result in the delivery by rail of 
approximately 70,000 barrels per day of crude oil at the refinery (up to 100 rail 
cars per day). Delivery of crude oil by rail would require one or two additional 
locomotive trips per day, with 100 or 50 railcars per trip, respectively. The 
increase in crude oil deliveries by railcar would be offset by a corresponding 
decrease in crude oil deliveries by marine vessels. No modifications would be 
made to refinery process equipment.  

The application was submitted to 
the City of Benicia in December 
2012. An EIR was published in 
June 2014.  

7 miles 

WesPac Pittsburg Energy 
Infrastructure Project 

City of Pittsburg The proposed WesPac Energy–Pittsburg Terminal (Terminal) would be designed 
to receive crude oil and partially refined crude oil from trains, marine vessels, and 
pipelines, store oil in existing or new storage tanks, and then transfer oil to nearby 
refineries. 

A recirculated EIR was published 
in July 2013 and is currently under 
review and revision. 

19 miles 
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Project Name Location Description Status/Schedule 
Distance From 

Project 

City of Hercules Intermodal 
Transit Center 

City of Hercules The Intermodal Transit Center would be a new bayfront development in the City 
of Hercules that would combine three modes of public transportation (train, ferry, 
and bus) in one convenient Waterfront location (along Bayfront Boulevard near 
Refugio Creek). The project would also include 1,300 residences as well as 
commercial, office, and live-work units. The transit center will be easily accessible 
for bicyclists and pedestrians as well, particularly via the Bay Trail, which will 
connect to Pinole and Rodeo.  

The Joint EIR/EIS was released on 
9/13/10. 

2 miles 

California State Lands 
Commission Marine Terminal 
Lease – for Shell Martinez 
Refinery 

Contra Costa County The California State Lands Commission (CSLC) recently granted the Shell 
Martinez Refinery a new 30-year lease for its marine terminal operations. The 
CSLC certified the EIR prepared for the consideration of the new 30-year lease 
describes the marine terminal operations and evaluates the impacts of the new 
lease, including evaluation of future vessel traffic impacts. The assumptions and 
basis for the proposed Project are aligned with the forecasted activity of the 
marine terminal lease operations. 

The new lease was granted by the 
CSLC on June 23, 2011. 

7 miles 

California State Lands 
Commission Marine Terminal 
Lease – for NuStar Selby 
Marine Terminal 

Contra Costa County The California State Lands Commission (CSLC) recently granted the NuStar 
Selby Marine Terminal a new 30-year lease for its marine terminal operations. 
The CSLC certified the EIR prepared for the consideration of the new 30-year 
lease describes the marine terminal operations and evaluates the impacts of the 
new lease, including evaluation of future vessel traffic impacts. The assumptions 
and basis for the proposed Project are aligned with the forecasted activity of the 
marine terminal lease operations. 

The new lease was granted by the 
CSLC in 2012. 

1.25 miles 

Selby Slag Contra Costa County The Selby Slag Site is the location of a former smelting facility. Smelting is the 
process of extracting metals, such as lead or copper, from a mineral or rock 
through high-temperature melting or fusing. Asarco operated a smelting facility at 
the Selby Slag Site from 1872 to 1971. During the smelting operations, slag (a 
waste product from the smelting process containing metals) was produced and 
used to fill the adjacent tideland areas. Most of the area of the Site was created 
from this historical filling of tideland areas with slag. Department of Toxics 
Substances Control (DTSC) is the lead government agency overseeing the 
investigation and cleanup at the Selby Slag Site. The Selby Group, comprised of 
Asarco LLC, the California State Lands Commission, and C.S. Land, Inc., has 
been undertaking investigation and cleanup actions at the Site under the 
oversight of DTSC. 

A CEQA document is currently 
being prepared by DTSC. 

North of and adjacent 
to the Refinery. 

Tesoro Amorco Marine Oil 
Terminal 

Contra Costa County The Tesoro Refining and Marketing Company (Tesoro), a wholly owned 
subsidiary of Tesoro Petroleum Corporation, leases 16.6 acres of sovereign 
public land from the CA State Lands Commission for the Tesoro Amorco Marine 
Oil Terminal (Amorco MOT) (PRC 3453.1). The Applicant is seeking approval 
from the CSLC for a new 30-year lease. The MOT exists and is currently 
operating, and no changes to the facilities or operations are proposed; however, 
issuance of a new 30-year lease will require the preparation of an EIR because, 
among other potentially significant impacts, there is an inherent risk of spills at 
any facility where petroleum product is routinely transferred over water. 

The CSLC is currently preparing 
two EIRs for the new leases. 

1.1 miles 
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Project Name Location Description Status/Schedule 
Distance From 

Project 

Valero Improvement Project City of Benicia Valero proposed a series of modifications and additions to its Benicia refinery. 
The project would provide the ability to process lower grades of raw crude and 
provide flexibility to substitute raw crudes. In addition, the project would 
optimize operations for efficient production of clean burning fuels.  

Approved by the City of Benicia in 
2003 and is currently undergoing 
a multi-year implementation 
period through 2013. 

3.5 miles 

Plains All American Pipeline 
Martinez Marine Terminal 
20-year Lease Consideration 

Contra Costa County Proposed new 20-year lease of 5.04 acres of California sovereign lands would 
allow Plains All American Pipeline to continue its marine oil terminal operations 
for vessel transfers of crude oil and petroleum products. The terminal enables 
transfers to on-land storage facilities approximately two miles east of the City of 
Martinez, south shore of Carquinez Strait, and approximately one mile east of 
the Benicia Bridge. 

 Notice of Determination filed 
August 2005 

1.7 miles 

Air Products Local Area 
Pipeline Network Project 

Contra Costa County Air Products and Chemicals Inc. (Air Products) owns and operates a hydrogen 
plant located within the Shell Martinez Refinery. In September 2009, a Draft 
EIR was published describing a local area pipeline network project proposed 
by Air Products. The proposed pipelines would originate at another existing Air 
Products hydrogen plant at the Tesoro Golden Eagle Refinery and travel 
westward about 2.6 miles in an unpopulated area along Waterfront Road, 
where they would connect with the existing Air Products Hydrogen Plant at the 
Shell Martinez Refinery. The two pipelines, one for hydrogen and the other for 
fuel gas, would be installed in the same trench to minimize impacts. The 
primary objective of this project is to maintain adequate, available, and efficient 
supply of hydrogen for the two refineries (Tesoro and Shell) by allowing the 
transfer of hydrogen and fuel gas (hydrogen plant feed and fuel) and connecting 
the existing Air Products hydrogen plants at both refineries. The project would 
provide for hydrogen supply at the Martinez Refinery for the processing of 
products to meet the cleaner-burning fuel standards. The CTRP does not involve 
changes to the process units that would affect hydrogen demand. 

The EIR for the project was 
certified in May 2011 by the 
County. Construction of the Air 
Products pipeline is proposed 
over a 3-month period was 
scheduled for 2012. This did not 
occur. The current construction 
schedule is to be determined. 

Between 0 to 2 miles 

Praxair Contra Costa Pipeline 
Project 

Contra Costa County 
and the Cities of 
Richmond, Martinez, 
Hercules, and potential 
San Pablo  

Praxair is proposing to develop an approximately 21.3-mile hydrogen pipeline 
from the Chevron Richmond Refinery to the Shell Martinez Refinery. This 
pipeline would include a 1.1-mile lateral pipeline extension to the 
ConocoPhillips (now called Phillips 66) Refinery in Rodeo, California. The 
pipeline would transport hydrogen that is produced at the Chevron Refinery 
and not required for Chevron’s own operations. The Praxair Contra Costa 
Pipeline Project would consist of construction of approximately 13.5 miles of 
new pipeline and the reuse of approximately 7.8 miles of an existing Chevron 
pipeline previously used to transport natural gas. The project would also 
include the construction of approximately 2.2 miles of natural gas pipeline. 
Although the hydrogen pipeline is proposed to terminate at the Shell Martinez 
Refinery, Shell currently has no agreement in place with Praxair for future 
hydrogen supply. As stated previously, the CTRP does not involve changes to 
the process units that would affect hydrogen demand.  

A Draft EIR was released in 2010 
and Contra Costa County is 
currently preparing a Final EIR for 
the project. 

Between 0 to16 miles 

 
SOURCES: Contra Costa County, 2010; City of Hercules, 2010; California State Lands Commission, 2011. 
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5.4.3.2 Biological Resources 

Although less than significant, the impacts of the proposed Project could combine with impacts 
from similar projects along the San Pablo Bay shoreline and Carquinez Strait to make a 
cumulatively considerable impact on aquatic biological resources. These impacts would occur 
during daily operations and could stem from increased discharge volumes, improperly treated 
discharges, increased once-through volumes and velocities from intake pumps or an increase in 
the number of intake pumps, and/or increases in discharge effluent temperatures. However, the 
proposed Project and similar projects would be regulated by the RWQCB and project-specific 
National Pollutant Discharge Elimination System (NPDES) permits. Like the Project’s existing 
NPDES permit, project permits would define maximum operational volumes, velocities, pumps, 
and temperatures relative to the intake of seawater and discharge of effluent into the Bay. Permit 
maximums are based on scientific studies and data collected by the RWQCB and other regulatory 
and research agencies, and the number of NPDES permits the RWQCB issues is presumably 
tracked by the RWQCB relative to a significance threshold. Therefore, as long as individual 
permit maximums, which are themselves measures of cumulative effect, are not breached, it 
follows that cumulatively considerable impacts are not likely to occur if the RWQCB continues 
to issue these types of operational permits. Accordingly, no significant cumulative impact would 
result from the cumulative scenario to which the proposed Project’s incremental impact could 
contribute. 

Additionally, the proposed Project and similar projects are unlikely to make a cumulatively 
considerable impact on nesting and foraging birds because additional refinery construction and 
operation at the proposed Project scale would not significantly change the baseline level of noise 
and visual disturbances on or near refinery complexes. No mitigation is required. 

5.4.3.3 Energy Conservation 

The construction and the operation of the proposed Project, in addition to other cumulative 
Refinery projects and other non-Refinery cumulative development in the proposed Project area, 
would not result in any known cumulative impacts to energy resources. Because Phillips 66 
would continue to export electricity to Pacific Gas & Electric Company (PG&E) and continue to 
use natural gas slightly above existing levels, the increase in energy use from proposed Project 
operations would not result in a significant impact to energy supply or demand. The energy 
required for the construction and operation of the proposed Project would be a less than 
significant portion of the regional energy supplies, and would not place significant demands on 
the regional energy infrastructure. The proposed Project does not involve construction of major 
new energy facilities off-site, or of facilities that would stimulate the Bay Area’s economy, 
resulting in a cumulative increase in energy use. The construction and the operation of the 
proposed Project, in addition to other cumulative refinery projects and other non-refinery 
cumulative development, would not result in any known cumulative impacts to energy. 
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5.4.3.4 Geology, Soils and Seismicity 

Impacts associated with geology and soils tend to be limited to individual project sites. Therefore, 
they generally do not result in cumulative impacts. Such is the case with the proposed Project. 
The proposed Project includes installation of new equipment that would be constructed according 
to current seismic design standards. Therefore, in combination with upgrades of other facilities in 
the region there would be an overall cumulative benefit related to resistance to potential 
expansive soil and adverse effects from ground shaking. No mitigation is required. 

5.4.3.5 Greenhouse Gas Emissions 

Both BAAQMD and the California Air Pollution Control Officers Association (CAPCOA) 
consider greenhouse gas (GHG) impacts to be exclusively cumulative impacts (BAAQMD, 2011; 
CAPCOA, 2008); as such, assessment of significance is based on a determination of whether the 
GHG emissions from a project represent a cumulatively considerable contribution to the global 
atmosphere. The Project would result in a net decrease of 43,529 metric tons carbon dioxide 
equivalents per year (see Table 4.5-3 and discussion of Impact 4.5-1). Therefore, the proposed 
Project contribution to GHG impacts would not be cumulatively considerable, and there would be 
no cumulative impact associated with the Project. 

5.4.3.6 Hazards and Hazardous Materials 

As discussed in Sections 4.6.4 through 4.6.6, routine operations of the proposed Project would 
either not result in any impacts associated with hazards or hazardous materials or, would be less 
than significant (see the discussion of Impacts 4.6-1 through 4.6-3); thus, routine operations 
would not contribute cumulatively to hazards-related impacts.  

5.4.3.7 Hydrology and Water Quality 

The proposed Project’s impact would be mitigated by NPDES discharge requirements established 
by the RWQCB. The waste streams would be treated by the wastewater treatment plant prior to 
discharge and would have to comply with NPDES discharge limitations, which are themselves 
measures of cumulative effect. The proposed Project in combination with other projects at 
neighboring refineries and the non-refinery projects in the proposed Project area that have 
effluent discharges and air discharges contribute controlled amounts of pollutants to the 
San Pablo Bay. Cumulatively, these discharges and emissions are assimilated into the surface 
waters.  

Discharges from point sources to the waters of the U.S. are regulated by the RWQCB through the 
establishment of limitations that are required to be followed by dischargers to manage effluent 
and emission concentrations of contaminants. The bases for discharge and emission limits and 
requirements include the Federal Water Pollution Act, Federal Code of Regulations: Title 40, 
San Francisco Water Quality Control Plan, California Toxics Rule, National Toxics Rule, State 
Implementation Policy, US EPA Quality Criteria for Water, and the Ambient Water Quality 
Criteria for Bacteria. Discharges to the San Pablo Bay are regulated under waste discharge and air 
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emission requirements that are determined based on water quality standards and air quality 
regulations, respectively. Under the current environment, the RWQCB determines the water 
quality limits to protect the San Pablo Bay Watershed and these requirements are the most 
stringent regulatory mechanisms to manage waste discharges to receiving water bodies. The 
Refinery’s contribution is controlled by the discharge limits in the NPDES permit and eventually 
would be considered by the RWQCB under the regional total maximum daily loads programs. 
Therefore, this impact would be less than significant. No mitigation is required. 

5.5 Effects Found to Be No Impact 

The environmental effects of the proposed Project are identified and discussed in detail in the 
original Chapter 4, Environmental Setting, Impacts, and Mitigation Measures of the original 
Draft EIR (see Appendix A). All identified significant environmental effects of the Project can be 
mitigated to less than significant with the implementation of the mitigation measures identified in 
this EIR. The EIR further concludes that the Project would not have any effects in the following 
environmental areas: 

 Agricultural and Forest Resources; 
 Mineral Resources; and 
 Public Services. 
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CHAPTER 6 
Analysis of Alternatives 

6.1 General Consideration of Alternatives 

The California Environmental Quality Act (CEQA) requires a lead agency to analyze alternatives 
to a proposed project that could feasibly attain the basic objectives of the project while 
substantially reducing or eliminating significant environmental effects. The lead agency must 
identify an environmentally superior alternative among the alternatives and the proposed Project. 

CEQA requires that the lead agency adopt mitigation measures or alternatives, where feasible, to 
substantially lessen or avoid significant environmental impacts that otherwise would occur. 
Where a lead agency has determined that, even after adoption of all feasible mitigation measures, 
a project as proposed would still cause significant environmental effects that cannot be 
substantially lessened or avoided, the agency, prior to approving the project as mitigated, first 
must determine whether, with respect to such impacts, there remain any project alternatives that 
are both environmentally superior and feasible within the meaning of CEQA. 

CEQA provides the following guidance for discussing project alternatives: 

 An EIR need not consider every conceivable alternative to a project. Rather, it must 
consider a reasonable range of potentially feasible alternatives that will foster informed 
decision-making and public participation (CEQA Guidelines § 15126.6(a)). 

 An EIR is not required to consider alternatives that are infeasible (§ 15126.6(a)). 

 The discussion shall focus on alternatives to the project or its location that are capable of 
avoiding or substantially lessening any significant effects of the project, even if these 
alternatives would impede to some degree the attainment of the project objectives, or would 
be more costly (§ 15126.6(b)). 

 The range of alternatives shall include those that could feasibly accomplish most of the 
basic objectives of the project and could avoid or substantially lessen one or more of the 
significant effects (§ 15126.6(c)). 

 The EIR shall include sufficient information about each alternative to allow meaningful 
evaluation, analysis and comparison with the proposed project (§ 15126.6(d)). 

For the proposed Project, factors considered when addressing the feasibility of an alternative 
include, without limitation, site suitability, ability to support infrastructure, general plan 
consistency, consistency with other plans or regulatory limitations, jurisdictional boundaries, 
economic viability, and whether the Applicant reasonably can acquire, control, or otherwise have 
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access to an alternative site. “Reduced project” alternatives often are developed to reduce 
significant adverse project impacts that are proportional to the size of the project. Given the 
nature of the Project, this analysis is focused on significant project impacts related to project 
footprint and design, rather than alternative project sites. Thus, the alternatives analysis identifies 
and evaluates scenarios under which various project designs and footprints are formulated to 
minimize specific impacts that otherwise would occur with the Project.  

In addition, CEQA requires an EIR to evaluate a “no project” alternative to allow decision-makers 
to compare the impacts of approving the project with the impacts of not approving it (CEQA 
Guidelines § 15126.6(e)). The “no project” analysis evaluates the existing conditions at the time the 
Notice of Preparation was published as well as what reasonably would be expected to occur in the 
foreseeable future if the project were not approved, based on current plans, permits and available 
infrastructure and services. The “no project” alternative is analyzed in Section 6.5.1.  

6.1.1 Alternatives Screening Methodology 
The evaluation of alternatives to the Project was completed using a screening process that 
consisted of three steps: 

Step 1: Clarify the description of each alternative to allow comparative evaluation. 

Step 2: Evaluate each alternative using CEQA criteria (defined below). 

Step 3: Determine the suitability of the each alternative for full analysis in the EIR. 
Infeasible alternatives and alternatives that clearly offered no potential for overall 
environmental advantage were removed from further analysis. 

Following the three-step screening process, the advantages and disadvantages of the remaining 
alternatives were carefully weighed with respect to CEQA’s criteria for consideration of 
alternatives. These criteria are discussed in greater detail below. 

In order to comply with CEQA’s requirements, each alternative that has been suggested or 
developed for the Project has been evaluated in three ways: 

 Does the alternative meet the most basic project objectives? 

 Is the alternative feasible (legal, regulatory, and technical)? 

 Does the alternative avoid or substantially lessen any significant effects of the Project 
(including consideration of whether the alternative itself could create significant effects 
potentially greater than those of the Project)? 

6.1.2 Consistency with Project Objectives 
CEQA Guidelines require the consideration of alternatives capable of eliminating or reducing 
significant environmental effects even though they may “impede to some degree the attainment of 
project objectives” (Section 16126.6(b)). Therefore, it is not required that each alternative meet 
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all of the Phillip 66 company objectives. The objectives of the Project are discussed below in 
Section 6.2. 

6.1.3 Feasibility 
CEQA Guidelines (Section 15364) define feasibility as: 

 . . . capable of being accomplished in a successful manner within a reasonable period of 
time, taking into account economic, environmental, legal, social, and technological factors. 

In addition, CEQA requires that the Lead Agency consider site suitability, economic viability, 
availability of infrastructure, general plan consistency, other regulatory limitations, jurisdictional 
boundaries, and proponent’s control over alternative sites in determining the range of alternatives 
to be evaluated in the EIR (CEQA Guidelines Section 15126.6(f)). Feasibility can include three 
components: 

 Legal Feasibility: Does the alternative have legal protections that may prohibit or 
substantially limit the feasibility of permitting the project? 

 Regulatory Feasibility: Does the alternative have the potential to include lands that have 
regulatory restrictions that may substantially limit the feasibility of, or permitting of, the 
project within a reasonable period of time? 

 Technical Feasibility: Is the alternative feasible from a technological perspective, 
considering available technology? 

For the screening analysis, the legal, technical, and regulatory feasibility of potential alternatives 
was assessed. The assessment was directed toward reverse reason; that is, a determination was 
made as to whether there was anything about the alternative that would be infeasible on technical, 
legal, or regulatory grounds. 

This screening analysis does not focus on relative economic factors or costs of the alternatives (as 
long as they are found to be economically feasible) since CEQA Guidelines require consideration 
of alternatives capable of eliminating or reducing significant environmental effects even though 
they may “impede to some degree the attainment of project objectives or would be more costly” 
(CEQA Guidelines Section 16126.6(b)). 

6.1.4 Potential to Eliminate Significant Environmental Effects 
CEQA requires that to be fully considered in an EIR, an alternative must have the potential to 
“avoid or substantially lessen any of the significant effects of the project” (CEQA Guidelines 
Section 16126.6(a)). 

If an alternative was identified that clearly would not provide potential overall environmental 
advantage as compared to the Project, it was eliminated from further consideration. At the screening 
stage, it is neither possible, nor legally required, to evaluate all of the impacts of the alternatives in 
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comparison to the Project with absolute certainty, nor is it possible to quantify impacts. However, it 
is possible to identify elements of an alternative that are likely to be the sources of impact and to 
relate them, to the extent possible, to general conditions in the subject area. 

Section 6.3 below presents a summary of the potential significant environmental effects of the 
Project. The impacts identified in Section 6.3 are representative of those resulting from 
preliminary EIR preparation and were therefore used to determine whether an alternative met 
CEQA Guidelines Section 16126.6(a) requirements. 

6.2 Project Objectives 

Phillips 66’s economic and environmental objectives of the proposed Project include: 

 Reduce fuel gas sulfur emissions – In order to produce liquid propane and additional butane 
for sale, Phillips 66 plans to remove sulfur and other impurities from its light hydrocarbon 
gases. This includes the light hydrocarbon gases that are generated by the Refinery’s 
Crude/Delayed Coker Unit (Unit 200). The gases from this unit contain sulfur compounds, 
which would need to be removed to produce clean liquid propane and butane products. 
Removal of sulfur from the light hydrocarbon gases produced at the coker would not only 
clean the propane and butane products, but would also reduce the sulfur in the remaining light 
hydrocarbon gases that then become part of the Refinery’s fuel gas system. The removal of the 
sulfur would decrease SO2 emissions to the atmosphere by at least 50%, resulting in an SO2 
emission decrease of at least 180 tons per year. Because SO2 is a precursor to the formation of 
PM2.5 in the atmosphere, the reduction of SO2 will lead to a reduction of ambient PM2.5 

concentrations. 

 Recover and sell propane and butane – The Refinery currently generates light hydrocarbon 
gases from many of its separation, distillation and conversion steps. Most of the gases are 
treated and used by the Refinery in the RFG system to provide heat and energy for Refinery 
processes. Phillips 66’s main objective for the proposed Project is to have the capability to 
recover propane and to recover more butane for sale, thus producing more products from the 
crude oil it currently refines. 

 Reduce the likelihood of flaring events – Reducing the amounts of propane and butane in 
the Refinery’s fuel gas system would reduce the overall volume of fuel gas. One benefit of 
reducing the fuel gas volume occurs when large fuel gas consuming equipment or units are 
periodically taken out of service. On these occasions, the Refinery runs the risk of having 
more fuel gas present than it can consume and must flare the excess fuel gas. Thus, one 
objective of the proposed Project is to reduce the likelihood and duration of flaring during 
periods of RFG imbalance by reducing the overall amount of refinery fuel gas produced and 
consumed at the Refinery. 

6.3 Potentially Significant Impacts of the Project 

As mentioned above, CEQA requires a review of a reasonable range of alternatives that could 
avoid or substantially lessen any of the significant environmental impacts of the proposed Project. 
This EIR evaluates the potential impacts of implementing the proposed Project. As discussed in 
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Chapters 4 and 5, with implementation of the mitigation measures proposed in this EIR, all 
environmental impacts associated with the proposed Project would be reduced to a less than 
significant level. 

6.4 Alternatives Considered but Dismissed from 
Further Consideration in this EIR 

CEQA Guidelines require a brief explanation of alternatives that were considered but rejected 
during the scoping process. The proposed Project consists of three parts: 1) Coker fuel gas sulfur 
removal, 2) Propane and additional Butane recovery, and 3) Propane storage; an alternative for 
each part was considered but rejected for the reasons stated below. In addition to these three 
alternatives, alternate locations within the Refinery were considered by Phillips 66 as part of their 
engineering evaluation prior to submission of the application for the proposed Project. Each 
alternative considered is summarized below as well as an explanation why it was not carried 
forward for full evaluation. 

6.4.1 Coker Fuel Gas Element Alternative 
Phillips 66 evaluated utilizing Merox treating as an alternative to Hydrotreating. Merox technology 
is a liquid extraction process. Merox technology was rejected because the contaminant (sulfur, etc.) 
removed was insufficient to meet product (propane/butane) specifications, and the Merox 
process produces a waste stream (spent caustic) that must be trucked offsite. Hydrotreating is a 
more expensive option but offers more reliable removal efficiency and produces very little waste 
products. Because this alternative would produce an inferior product and generate a new hazardous 
waste stream, it is considered to be infeasible and is not considered further. 

6.4.2 Cold Box Alternative 
Cold Box (Cryogenic) technology was considered as an alternative to lean oil absorption. Cold 
Box technology was rejected because the technology is more costly and is less reliable. Cold Box 
technologies are typically cost effective when Ethane recovery is an objective. Cold Box 
technology requires electrical power to drive the refrigeration compression train. Project electrical 
power consumption would have roughly doubled had Cold Box technology been employed. 
Because this alternative is more expensive and would require additional electrical energy over the 
proposed Project, it is considered to be infeasible and is not considered further. 

6.4.3 Refrigerated Propane Storage Alternative 
Refrigerated storage was considered as an alternative to pressurized storage vessels. Refrigerated 
storage was rejected because a new Refinery flare would have been required. A refrigerated 
storage tank requires a dedicated flare to allow the storage tank to auto-refrigerate when the 
cooling systems fail. The refrigeration systems also require electrical power to drive the 
refrigeration compressors. Refrigerated storage tank systems are typically employed when the 
volume of propane stored is at least 10 times larger than the proposed storage volume. Because 
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this alternative would require additional electrical energy over the proposed Project and would 
require a new flare, it is considered to be infeasible and is not considered further. 

6.4.4 Project at an Alternate Site 
Consideration of an “alternate site” alternative is commonly included among the reasonable range 
of alternatives under CEQA. Due to the nature of the proposed Project, constructing the proposed 
Project at an alternate site would either require construction of the proposed Project facilities at 
another operating refinery, or would require construction of an entire new refinery, which would 
be a greatly larger sized project than the proposed Project and would result in new environmental 
impacts related to that site. The proposed Project focuses development only within the active area 
of the existing Refinery, and would not result in development in new or previously undisturbed 
areas within the existing Refinery footprint. For the purpose of reducing environmental impacts, 
it is clearly infeasible to consider an alternative location for the proposed Project, since as a series 
of components and modifications to existing components, such a project alternative cannot stand 
on its own. Furthermore, constructing the proposed Project at another location only moves the 
project-related impacts to another location and does not mitigate them. This alternative is 
considered to be infeasible and is not considered further. 

6.4.5 Use of a Closed Loop Cooling System 
The Refinery’s Once Through Cooling (OTC) system is currently incorporated into Refinery 
operations as part of existing conditions. The proposed Project would require expanding the 
amount of water used in the existing system. This increased capacity would be used as part of the 
proposed improvements to recover propane and butane from existing crude oil sources that it 
currently refines. The proposed Project proposes to modify the ability to recover propane and 
butane from existing Refinery feedstocks, and would not require (nor would it facilitate) any 
changes to crude oil feedstocks. However, one possible alternative to use of the OTC and San 
Francisco Bay water would be to consider use of a closed-loop cooling system.1 While a closed-
loop cooling system is an alternative technology to OTC systems, it was not proposed as part of 
the Project and therefore is not analyzed in the EIR. As discussed in Sections 4.2, Biological 
Resources, and 4.7 Hydrology and Water Quality, the EIR concludes that implementation of the 
proposed Project with continued use of the OTC system would not result in a significant impact 
on special-status animals in the Bay. An analysis of this Close-loop cooling system alternative to 
OTC for the Project’s additional cooling demands only was conducted by Phillips 66. The 
analysis found that a Closed-loop cooling system would result in increased use of fresh water, 
increased electrical power demands over the proposed Project, and particulate emissions greater 
than the existing OTC system. Currently, California is experiencing drought conditions and any 
significant increase in fresh water usage as part of a closed-loop cooling system would need to 
consider the drought when assessing the impacts of that system. This alternative was not 
considered a practical alternative to the Project and was not considered further. 

                                                      
1  In engineering terms, a “closed-loop” system is actually two interrelated systems: a completely sealed system for 

recirculation water and a chiller or heat exchanger used to cool or remove heat from it. The engine cooling system 
of an automobile provides a classic example of a closed-loop recirculating system. 
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6.5 Alternatives to the Project 

6.5.1 No Project Alternative 

Description of the No Project Alternative 

The “No Project” alternative would consist of the existing Refinery configuration and operation, 
together with on-going maintenance activities and other projects planned or currently underway. 
The Refinery’s regular maintenance turnarounds would continue to occur. Thus, the No Project 
alternative includes those changes, as well as the on-going activities needed to keep the Refinery 
in operation into the future.  

Impacts and Relationship to Project Objectives 

Under the No Project alternative, Phillips 66 could not achieve any of its project objectives. If the 
proposed Project was not constructed propane would not be recovered. The Refinery would 
remain economically disadvantaged versus the other four Bay Area refineries that recover 
propane (and a greater percentage of butane) for sales into the LPG market. The associated 
benefits of lower SO2 emissions and reduced number of flaring incidents (due to fuel gas 
imbalance) would not be realized. Compared to the proposed Project, impacts from the No 
Project alternative would less than those of the proposed Project with the exception of 
construction related impacts, emissions of sulfur and greenhouse gases (which would be higher 
than with the proposed Project), and potentially, increased numbers of flaring events over that 
with the proposed Project. 

6.5.2 Reduced-Project Alternative 

Description of the Reduced-Project Alternative 

Reduced-Project alternatives are usually considered as one means to potentially reduce the 
adverse effects of a project on the environment. A reduced-project alternative considers 
components of the proposed Project that could potentially be eliminated or reduced in size from 
the full proposed Project scope. Without substantial engineering and design, the exact nature of 
what a reduced-project alternative would be remains unclear but it could be a reduction in 
capacity of Project processing equipment, a reduction of storage capacity, a reduction in loading 
equipment, or all of these. This alternative would consider an alternative similar to that of the 
proposed Project but reduced to a size that would still meet the needs of the Refinery, yet still 
reduce air emissions or energy use relative to the proposed Project. 

Impacts and Relationship to Project Objectives 

As is discussed below, a Reduced-Project alternative generally would not meet several of the 
objectives of the proposed Project by such reason as, not producing enough propane to be 
economically feasible, or not achieving a reduction in flaring events. A Reduced-Project 
alternative would tend to have many, if not all impacts, at similar levels of significance to the 
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proposed Project, although it is conceivable that air emissions and energy usage would tend to be 
reduced from those of the proposed Project. 

6.5.3 Propane Truck Loading Rack Alternative 

Description of the Propane Truck Loading Rack Alternative  

The proposed Project as originally proposed planed to utilize trucks to deliver propane to market 
in addition to rail transit. Under this alternative a new propane truck loading rack would be 
constructed adjacent to the rail car modifications, near the western shore line of the Refinery just 
west of the long wharf at the Refinery adjacent to an existing rail loading facility. In addition, 
modifications would be made to existing butane railcar loading operations to include propane 
loading. In particular, a new loading rack would be installed along with two new rail spurs. 

Impacts and Relationship to Project Objectives 

The Propane Truck Loading Rack alternative would meet all proposed Project objectives as it 
would include all Project components plus the ability to load and ship propane via truck as well 
as rail. Impacts from this alternative would be similar to those for the proposed Project with the 
exception that additional emissions from the truck loading rack as well as from operations of the 
trucks to transport propane. Shipping propane by truck would increase local truck traffic over that 
from the proposed Project and could increase the risk of upset from truck accidents. It is also 
conceivable that construction of the truck rack could slightly increase temporary construction-
related impacts over those for the proposed Project. 

6.5.4 Environmentally Superior Alternative 
CEQA Guidelines section 15126.6(e)(2) requires an EIR to identify an environmentally superior 
alternative. The purpose of identifying such an alternative is to examine ways to eliminate or 
substantially reduce significant adverse impacts to lower levels of significance. As presented in 
Chapters 4 and 5 of this EIR, all identified impacts of the proposed Project are either less than 
significant or can be reduced to less than significant with the application of proposed mitigation 
measures. Since no significant impacts remain, only a marginal reduction in impact would be 
achieved by the Environmentally Superior Alternative. 

As discussed in Section 6.5.2, Reduced-Project Alternative, a reduction in size of proposed 
Project components, such as the installation of fewer propane tanks, reduction in size of the 
propane recovery unit or, reductions in the number of tank cars shipping propane or butane from 
the Refinery, would generally fail to meet some of the proposed Project objectives yet would 
produce the same environmental impacts. Any lessening of impacts from a marginal size 
reduction in the proposed Project could be offset by a lessening of the environmental benefits 
achieved by the Project. The proposed Project includes new hydrotreater to remove impurities 
from RFG and in the propane and butane recovered, resulting in a significant reduction of sulfur 
compounds emitted by the Refinery. A reduction in the design amount of propane and butane 
recovered would result in a reduction in the amount of sulfur removed from the RFG. In addition, 
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on-site reduction of greenhouse gas emissions occur as a result of the substitution of natural gas 
for propane and butane in the RFG. These benefits would also be correspondingly reduced if the 
proposed Project were to be reduced in size.  

While the Reduced-Project Alternative would not meet all of the proposed Project’s objectives, 
based on the CEQA Guidelines section 15126.6(e)(2) criterion, the Reduced-Project Alternative 
would be marginally superior to the proposed Project because identified environmental impacts 
would be smaller than those that would occur with the proposed Project and is thus would be 
considered the Environmentally Superior Alternative. 
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CHAPTER 7 
Report Preparation 

7.1 Report Authors 

7.1.1 Lead Agency 

Contra Costa County 

Lashun Cross, Principal Planner 
Gary Kupp, Project Planner 
Department of Conservation and Development 
Community Development Division 

7.1.2 Consultants 

Environmental Science Associates 

Brian Boxer, Project Director Project Description, Quality Assurance/Quality Control 
Tim Morgan, Project Manager  Project Description, Alternatives, Energy Conservation, 

Hazards and Hazardous Materials 
Julie Watson, Deputy Project Manager Project Description, Alternatives, Senior Review 
Michael Burns Geology and Soils 
Eric Schniewind Geology and Soils, Hydrology and Water Quality 
Tim Rimpo Air Quality, Greenhouse Gas Emissions 
Matt Fagundes Air Quality, Greenhouse Gas Emissions 
Natasha Dvorak Biological Resources 
Brian Pittman Biological Resources 
Ron Teitel Graphics 
Wes McCullough GIS 
Lisa Bautista Word Processing and Report Production 

Quest, Inc. (Sub-consultant) 

John Cornwell, Principal Engineer Hazards Analysis 
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7.2 Agencies and Organizations Contacted 

The Department of Conservation and Development submitted a copy of the Notice of Preparation 
and Notice of Completion1 (via certified mail) to the following agencies and organizations: 

 Adams Broadwell Joseph and Cardozo 
 Bay Area Air Quality Management District 
 Bay Trail Project 
 Contra Costa County (CCC) Building Inspection Division 
 CCC Health Department – Hazardous Materials Division 
 CCC Health Department – Environmental Health 
 CCC Public Works Engineering 
 CCC PW Traffic 
 Caltrans – Transportation Planning 
 CA Dept. of Fish and Game, Region 3 
 California Air Resources Board 
 Center for Biological Diversity 
 City of Benicia 
 Darwin Myers, County Geologist 
 Communities for a Better Environment 
 East Bay Regional Park District 
 East Bay Municipal Utility District 
 John Swett Unified School District 
 Marin County Planning Department 
 National Marine Fisheries Service 
 Northwest Information Center –Historical Resources Information System 
 State Water Resources Control Board – Department of Water Quality 
 Regional Water Quality Control Board – San Francisco Bay Region 
 Rodeo-Hercules Fire Protection District 
 Rodeo Mac 
 State Clearinghouse – Office of Planning & Research  
 San Francisco Bay Conservation and Development Commission 
 Solano County-Department of Resource Management (Planning Services Division) 
 State Lands Commission – Executive Office 
 State Water Resources Control Board 
 U.S. Army Corps of Engineers – San Francisco Bay District 
 West Contra Costa Healthcare District (Nancy Casazza) 
 US Fish and Wildlife Service  
 

                                                      
1 In Accordance with the CEQA guidelines, a Notice of Completion was also sent to all property owners and 

occupants whose property(ies) is/are contiguous to the Phillips 66 property. 
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CHAPTER 8 
Glossary and Acronyms 

8.1 Glossary 

A number of technical terms are used in the refining industry and at the Phillips 66 Rodeo 
Refinery to describe the operations and equipment that are in use there. This glossary includes 
selected definitions and in some cases expanded descriptions of these terms that allow the reader 
of this document who is unfamiliar with the refining industry to understand the basic operations 
within a Refinery. In addition, these expanded descriptions also present how these processes 
specifically take place at the Refinery. 

Alkylation  A process which chemically combines LPG's (light olefin hydrocarbons and 
isobutene), using low temperature and sulfuric acid as a catalyst, to make a 
gasoline blending component known as alkylate. 

API Separator An oil/water separator designed per American Petroleum Institute (API) 
standards for above and below ground installations. 

Barrel In the petroleum industry, a volume is equal to 42 gallons. 

Benzene A special hydrocarbon with a formula of C6H6, with a stable, resonating 
carbon to carbon bond. 

Blending  The blending process involves numerous streams from storage tanks and 
process vessels that are mixed (blended) into finished products. The final 
products contain the correct chemical and physical properties specified for 
each fuel. 

Butane Butane is a saturated (only single chemical bonds) hydrocarbon with a 
formula of C4H10. 

Catalyst  In classical chemistry terms, a catalyst promotes a chemical reaction 
without itself being consumed in the reaction. A catalyst accelerates a 
chemical reaction so it will proceed at a reasonable rate at lower 
temperatures and pressures than the reaction would without a catalyst. 
Typically, refinery catalysts are round or cylindrical in shape and are 
materials called zealots, or alumna, or are silica or elemental carbon, called 
coke. These catalysts deteriorate over time and require replacement or 
regeneration when their activity drops below a specified level. 

Caustic  The caustic used in most proposed processes is sodium hydroxide (NaOH). 
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Claus Sulfur In a Claus Sulfur Recovery Unit, the H2S-containing acid gases pass  
Recovery through a high temperature reaction furnace thermal conversion section 

where H2S is burned with a carefully controlled amount of air and oxygen to 
yield the optimum ratio of H2S to sulfur dioxide (SO2) for conversion to 
elemental sulfur. 

CO Carbon monoxide (CO), a toxic gas generated by incomplete combustion. 
CO is a criteria air pollutant. 

Cracking  Cracking is used to produce more gasoline from each barrel of crude oil 
than naturally exists. The heavier cuts or fractions from the crude 
distillation unit and the gas oils that are produced as feedstocks consist of 
large, heavy hydrocarbon molecules, which are too large to have the desired 
properties. However, when hydrocarbons are heated to about 900°F they 
begin to break, or crack, into smaller molecules. Cracking converts some of 
the larger molecules of heavy oils into shorter-chained molecules, such as 
naphthenes, and ring-shaped molecules, such as aromatics. Both 
naphthenes and aromatics are desirable components of gasoline. 

Criteria Air An air pollutant for which acceptable levels of exposure can be determined 
Pollutant and for which an ambient air quality standard has been set. Examples 

include: ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), sulfur 
dioxide (SO2), and PM10 and PM2.5. 

Crude oil Crude oil is the basic petroleum feedstock that is processed at the refinery. 
Crude oil contains many different hydrocarbon molecules, usually with a 
wide range of boiling points, representing many potential products such as 
propane, butane, gasoline, jet fuel, diesel oil, and fuel oil. Because crude oil 
is a natural product, there is a wide variation in the characteristics of a crude 
depending mostly on the wells from which it is obtained. Crude oils usually 
contain some sulfur; crudes that contain low percentages of sulfur, 0.5% or 
less, are called “sweet” crudes, while crudes that contain high percentages 
of sulfur, 2.5% or more, are called “sour” crudes. Crudes with sulfur 
percentages in between are called “intermediate”. Crude oils also may 
contain other organic compounds that include nitrogen and metals, along 
with inorganic salts and water, again, depending on the origin of the crude. 

 Crude oil consists mainly of hydrocarbons, chemical compounds made up 
of hydrogen and carbon atoms that are combined into molecules of different 
sizes, shapes, and configurations. The smallest hydrocarbon molecules, with 
only a few atoms of hydrogen and carbon, such as methane, ethane, propane 
and butane, are gases under normal conditions, while somewhat larger 
hydrocarbon molecules, such as gasoline and diesel, are liquids and very 
large hydrocarbon molecules, such as asphalt and tar, are solids. These basic 
physical properties result mainly from the number of carbon atoms in each 
compound and give the crude the name “light” or “heavy”, depending on 
the fractions of lighter and heavier hydrocarbons in the crude oil. 

DNL The energy average of the A-weighted sound levels occurring during a 
24-hour period, and which accounts for the greater sensitivity of most 
people to nighttime noise by weighting noise levels at night (“penalizing” 
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nighttime noises). Noise between 10:00 p.m. and 7:00 a.m. is weighted 
(penalized) by adding 10 dBA to take into account the greater annoyance of 
nighttime noises. 

Deisobutanizer  Separates normal butane and heavier hydrocarbons from isobutane and 
lighter hydrocarbons.  

Diglycolamine  An amine that can be reacted with fatty acids to form amides and amine 
salts for foam-boosting surfactants, stabilizers, detergents, and emulsifying 
and wetting agents in shampoos, metalworking, paper treating and textile 
operations. It is used in gas treating as an amine solvent for the bulk 
removal of hydrogen sulphide, carbon dioxide and carbonyl sulphide. 

Distillation  The process of separating each of the chemical hydrocarbon compounds 
(fractions) in the crude oil mixture by heating the mixture. 

Feedstock  The term “feedstock” (also called a “feed”) is commonly used to denote the 
fluid material that is fed into a refinery process unit. For example, crude oil 
is a feedstock for the crude distillation unit. In a similar vein, the term 
“stream” refers to the feedstock and also can refer to the output of the 
process. 

Flare System  Upsets can occur in refinery processes. When such upsets occur, they can 
create excess pressure in a pipe, vessel or process unit. To make the refinery 
operationally safe, such over pressurization is released into a system of 
pipes that collect the material and direct it to the refinery flare gas recovery 
system. This system consists of a flare gas compressor and two flares which 
are tall stacks where these excess gases are burned prior to release into the 
atmosphere. Flares have been developed so that the light created when 
hydrocarbons burn is only slightly visible or not visible, however, some 
larger upsets can result in flaring that is quite visible. 

Fraction  A generic name for the groups of hydrocarbon compounds that boil between 
any two temperatures. Examples of crude oil fractions, in order of the 
increasing number of carbon atoms, are: light ends; butanes; gasoline; 
naphtha; kerosene; gas oil; and residue. 

Fractionation  Fractionation is a special form of distillation where several output streams 
of similar boiling point ranges are separated from hydrocarbon mixtures. In 
the fractionation process, the feedstock is introduced into the fractionation 
column and vaporized by heating. As the hydrocarbon vapors rise, they 
reach progressively cooler regions of the column and they eventually 
condense to liquids on horizontal trays inside the column. Each hydrocarbon 
fraction, or “cut”, is collected from a tray positioned at the height (and 
temperature) in the column where that particular vapor condenses into a 
liquid. Each cut condenses within a specific temperature range, and 
therefore at a specific height in the column. Each of the cuts from the 
column is then sent to storage tanks or is sent to other units for further 
processing. At the Refinery, fractionation towers are parts of many of the 
refinery process units, and are used to separate the output streams for further 
processing or handling. 
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Fractionation Towers or columns in which fractionation occurs. See fractionation. 
Columns 

Furnaces  Furnaces provide the heat sources needed in the refinery to carry out the 
distillation or fractionation processes and to provide the energy for cracking 
large hydrocarbon molecules, driving catalytic reactions to form desirable 
hydrocarbons, or eliminating undesirable compounds from feed streams. At 
the refinery, furnaces are integral parts of most refinery processes. 

 Reforming and cracking depend on heat supplied by the furnaces, and 
fractionation processes rely on furnaces for direct heating of the feedstocks. 
Furnaces burn fuel gas, a byproduct of the refining process, or natural gas 
purchased from outside sources. 

Gas Oil  Gas Oil is a material that has been processed in a refinery and is one of the 
heavier fractions resulting from the initial distillation and separation of 
crude oil. 

Hydrocarbons  Molecules made up primarily of hydrogen and carbon atoms. Methane is the 
simplest of the hydrocarbons, with one carbon atom and 4 hydrogen atoms. 
When one of methane’s hydrogen atoms is replaced by a second carbon atom 
and three more hydrogen atoms, the new compound is called ethane. The 
molecular formula for ethane is C2H6. If another hydrogen atom is replaced by 
a third carbon atom and three more hydrogen atoms, the chemical compound 
formed is propane. Adding a fourth carbon atom and three more hydrogen 
atoms to the chain forms butane. Methane, ethane, propane and butane are all 
gases at room temperature and normal atmospheric pressure. All may act as 
fuels. Methane (the principal component of natural gas) and propane are 
currently used as alternative fuels for vehicles. These compounds are 
members of the alkane series—a family of hydrocarbons having the general 
molecular formula CnH2n+2. In this formula, “n” stands for the number of 
carbon atoms. The formula states that the number of hydrogen atoms in any 
alkane is two times the number of carbon atoms, plus two. For example, 
propane has three carbon atoms. Therefore, propane has (2 x 3) + 2 hydrogen 
atoms. Its molecular formula is C3H8. 

 An alkane in organic chemistry is a saturated hydrocarbon without carbon 
rings; that is, an acyclic hydrocarbon in which the molecule has the 
maximum possible number of hydrogen atoms and so has no double bonds. 
Alkanes are also often known as paraffins, especially the high molecular 
weight alkane hydrocarbons for which n is greater than about 20. 

Hydrogen Hydrogen gas is generated in several ways in a refinery. Hydrogen is  
Production and produced primarily in a Catalytic Reformer, where natural gas is reacted 
Use with steam to release hydrogen gas. Hydrogen gas also is released from 

liquid hydrocarbons as a part of the processes that occur in the various 
process reformers (see Reforming, below). Hydrogen also can be recovered 
from streams of hydrogen-rich gas that occur in other process units, such as 
the Hydrofining Units. 
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 Large amounts of hydrogen are consumed in the refinery for changing the 
configuration of the chemical bonds in some molecules or in processes that 
convert sulfur-containing and nitrogen-containing compounds to gases that 
can be separated easily from the hydrocarbon molecules. These processes 
include Hydrocracking and Hydrofining. 

Hydrotreat Removes sulfur, as H2S, and nitrogen from gas oils. Also reduces the olefin 
and sulfur content of heart-cut gasoline fractions. 

Long Ton  A long ton is 2,240 pounds or approximately 1,016 kilograms. 

LPG Liquefied petroleum gas - light olefinic hydrocarbons. For purposes of this 
document, LPG includes propane and/or butane. 

Mercaptan  An odorous hydrocarbon compound that contains sulfur. 

Naphtha Naphtha is an intermediate distillation stream that boils in the same boiling 
range as gasoline. Naphtha is a colorless or reddish to brown colored, 
mobile liquid with an aromatic odor. It is a mixture of comprised of varying 
percentages of aromatic hydrocarbons including toluene, xylene, benzene, 
and cumene. The benzene content is higher in the coal tar naphthas with low 
boiling points. 

Nitrogen Oxides A general term pertaining to compounds of nitric oxide (NO), nitrogen 
NOX dioxide (NO2), and other oxides of nitrogen. Nitrogen oxides are typically 

created during combustion processes, and are major contributors to smog 
formation and acid deposition. NO2 is a criteria air pollutant and may result 
in numerous adverse health effects. 

Octane (motor A measure of fuel performance in an internal combustion engine resulting 
fuel rating) from the tendency of that fuel to ignite spontaneously under compression. 

Heptane, a hydrocarbon with seven carbon atoms, ignites spontaneously at 
low compression ratios, while octane, a hydrocarbon with eight carbon 
atoms, can be compressed to high ratios without igniting spontaneously. As 
the percentage of octane in a mixture with heptane is increased, the 
compression ratio that the fuel mixture will reach before igniting 
spontaneously also is increased. A 89-octane fuel would have the same 
spontaneous ignition under compression as a mixture of 89% octane and 
11% heptane. That mixture spontaneously ignites at a specific compression 
ratio, and so can only be used in engines that operate at or below that 
compression ratio. In practice, motor gasoline is made of many 
combinations of hydrocarbons, but their tendency to ignite spontaneously 
under compression is referenced to the octane-to-heptane mixture standard. 

Petroleum Coke A carbonaceous solid derived from oil refinery coker units or other cracking 
processes. Other coke has traditionally been derived from coal. 

Propane A hydrocarbon molecule with three carbon atoms and eight hydrogen 
atoms. Propane is an alkane. 
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Purification It is necessary to purify fractions of gasoline and diesel prior to processing 
or blending them into finished products by removing impurities. Purification 
includes the removal of undesirable components such as hydrogen sulfide, 
sulfur, and nitrogen compounds. Purification is accomplished in units called 
hydrotreaters, where a mixture of hydrocarbons and hydrogen are heated 
together and then fed to a reaction chamber containing a catalyst. 

Refinery Fuel Refinery fuel gas is defined at 40 CFR 60.101. Fuel gas means any gas 
Gas which is generated at a petroleum refinery and which is combusted. Fuel gas 

also includes natural gas when the natural gas is combined and combusted 
in any proportion with a gas generated at a refinery. Fuel gas does not 
include gases generated by catalytic cracking unit catalyst regerators and 
fluid coking burners. 

Reforming Reforming modifies the chemical structure of the feedstock hydrocarbons 
into more valuable hydrocarbon compounds. Reformers use a special 
catalyst to create aromatics and other cyclical hydrocarbon molecules from 
naphthenes in the streams fed into the reformer. The aromatics and other 
cyclical hydrocarbons perform better in cars and have higher economic 
value than the straight-chain molecules from which they are made. As a 
byproduct, reformers also make hydrogen gas. 

Residuum The higher boiling point material in crude oil that remains when other 
hydrocarbons are removed in the initial distillation and vacuum distillations 
of crude oil at the Refinery. 

Selective Catalytic A NOx emission control system. 
Reduction, SCR 

Sour Gas A natural gas or any other gas containing significant amounts of hydrogen 
sulfide. 

Sour Water  Sour water is water in which ammonia and sulfur-bearing compounds are 
dissolved. It has a very sour, strong aroma. 

Storage Tanks See Tanks. 

Subsidence A temperature inversion from a pressure induced warming of a layer of  
Inversion subsiding air that is enhanced by vertical mixing in the air layer below the 

inversion. 

Sulfur Recovery In a Sulfur Recovery Unit (SRU), hydrogen sulfide is absorbed from  
Unit, SRU refinery gases to reduce their sulfur content so that they can be burned for 

heating refinery intermediate streams. The hydrogen sulfide is desorbed by 
steam heating the solution and the hydrogen sulfide is burned to form sulfur 
oxides which are absorbed and converted to molten sulfur using the Claus 
process. The Sulfur Recovery Unit and the processes taking place inside its 
equipment are very common and are found in almost all refineries. 
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SynGas  SynGas is short for “synthesis gas” which in its simplest form is a mixture 
of Carbon Monoxide and Hydrogen. To make synthesis gas, water (steam) 
and natural gas (methane) are reacted over a nickel catalyst bed to make a 
Hydrogen / Carbon Monoxide mixture. Below is the simple chemical 
equation. 

 H2O + CH4 => CO + 3H2 

 The synthesis gas is then processed further to make pure H2, pure CO and a 
SynGas mix depending on customer needs. 

Tank Car A rail car used to store and transport propane and butane generated as part 
of the Project to destinations outside of the Refinery. 

Tanks In a refinery, large tanks are used to store incoming petroleum raw materials 
such as crude oil, intermediate refinery products such as gas oil, and final 
products that can be blended for consumer products such as gasoline. All 
raw materials and products are pumped through pipelines that connect the 
tanks, refinery process units and refinery shipping terminals. The tanks 
typically are equipped with a special floating roof to reduce the evaporation 
of raw hydrocarbons into the air. 

Unicracker The Unicracker Complex processes gas oils into gasoline, diesel, and jet  
Complex fuel. The Refinery processes that make up the Unicracker Complex include 

the Unicracker and Hydrogen Plant (Unit 240), Catalytic Reformer 
(Unit 244), and UNISAR1 Hydrotreating Unit (Unit 248). The Unicracker 
uses heat, hydrogen, and a catalyst to convert gas oils into gasoline 
blendstocks and distillate (jet fuel and diesel) blendstocks. The catalytic 
reformer can increase the octane rating of the naphtha feed by up to 30 octane 
number units. The UNISAR (Unit 248) refines the burning characteristics of 
jet fuel distillate stock produced by the Unicracker to reduce exhaust smoke. 

Volatile Organic Carbon-containing compounds that evaporate into the air (with a few 
Compounds exceptions). Volatile Organic Compounds (VOCs) contribute to the 

formation of smog and/or may themselves be toxic. VOCs often have an 
odor. Examples include gasoline, alcohol, and the solvents used in paints. 

Wastewater Equipment in which the water wastes from the refining process are treated 
Treatment and monitored to insure that the refinery discharge meets the regulations of 

the San Francisco Regional Water Quality Control Board (SFRWQCB), the 
responsible state agency. The wastewater treatment plant also treats runoff 
from process areas. 

  



8. Glossary and Acronyms 
 

Phillips 66 Propane Recovery Project  8-8 October 2014 
Recirculated Draft Environmental Impact Report 

8.2 Acronyms and Abbreviations Used in This EIR 
AADT Annual Average Daily Traffic 
ABAG  Association of Bay Area Governments 
ACI American Concrete Institute 
ACM  Asbestos Containing Materials 
AIHA American Industrial Hygiene Association 
AISC American Institute of Steel Construction 
API  American Petroleum Institute 
ASCE American Society of Civil Engineers 
ASF Age Sensitivity Factors 
ASME American Society of Mechanical Engineers 
AB Assembly Bill 
ATC  Authority to Construct Permit, from the BAAMD 
AVO  Average Vehicle Occupancy 
BAAQMD  Bay Area Air Quality Management District 
BACT  Best Available Control Technology 
bbl  Barrel 
BCDC  Bay Conservation and Development Commission 
bgs  Below ground surface 
BLEVE  Boiling Liquid Expanding Vapor Explosion 
BAU business-as-usual 
BMP  Best Management Practice 
Btu  British Thermal Unit 
BVCDC Bayo Vista Child Development Center 
CAA Clean Air Act 
CAAQS  California Ambient Air Quality Standard 
CAER  Community Awareness Emergency Response 
CAFE  Corporate Average Fuel Economy 
CalARP California Accidental Release Prevention 
CAL FIRE California Department of Forestry and Fire Protection 
Cal/OSHA California Occupational Safety and Health Program 
Caltrans California Department of Transportation 
CARB  California Air Resources Board 
CARE  Community Air Risk Evaluation 
CBC  California Building Code 
CCCHS  Contra Costa County Health Services 
CCR  California Code of Regulations 
CCTA  Contra Costa Transportation Authority 
CCWD  Contra Costa Water District 
CDFG  California Department of Fish and Game 
CDMG  California Division of Mines and Geology 
CEC  California Energy Commission 
CGS  California Geological Survey 
CFR  Code of Federal Regulations 
CEQA  California Environmental Quality Act 
CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 
CESA  California Endangered Species Act 
CH4 Methane 
CIWMB  California Integrated Waste Management Board 
CMP  Congestion Management Plan 
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CNDDB  California National Diversity Data Base 
CNEL  Community Noise Equivalent Level 
CO  Carbon Monoxide 
CO2e Carbon Dioxide Equivalents 
CPUC  California Public Utilities Commission 
CTR  California Toxics Rule 
CUPA Certified Unified Program Agency 
CWA  Clean Water Act 
CWIS  Cooling Water Intake Systems 
CWGR California Wildlife Habitat Relations System 
DAF  Dissolved Air Flotation 
dB  decibels 
dBA  A-weighted decibels 
DDT Dichlorodiphenyltrichloroethane 
DGA  Diglycolamine 
DNL  Day-Night Noise Level 
DOE  Department of Energy 
DOT  Federal Department of Transportation 
DPM  Diesel Particulate Matter 
DTSC  Department of Toxic Substances Control 
EBMUD  East Bay Municipal Utility District 
EIR  Environmental Impact Report 
ERCs  Emission Reduction Credits 
ERM Environmental Resource Management 
ESA  Endangered Species Act 
ºF Fahrenheit 
FEMA  Federal Emergency Management Agency 
FMMP Farmland Mapping and Monitoring Program 
FMP  Flare Minimization Plan 
FTA Federal Transit Administration 
g/bhp-hr  Grams per brake horsepower-hour 
HAPs  Hazardous Air Pollutants 
HAZCOM  Hazard Communication 
HAZOP  Hazard and Operability Study 
HAZWOPER  Hazardous Waste Operations 
HD 2007  Heavy Diesel 2007 
HFC Hydrofluorocarbons 
HGO  Heavy Gas Oil 
HOV  High-Occupancy Vehicle 
hp  Horsepower 
HPRT  High Pressure Reactor Train 
HRA Health Risk Assessment 
Hz  Hertz 
H2S  Hydrogen Sulfide 
I-80 Interstate 80 
IBC International Building Code 
IES  Illuminating Engineering Society 
ISTEA  International Surface Transportation Efficiency Act of 1991 
I-80  Interstate 80 
JSUSD  John Swett Unified School District 
kW  Kilowatt 
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kWh  Kilowatt hour 
kW/m2  Kilowatt per square meter 
LCFS Low Carbon Fuel Standard 
LDAR  Leak Detection And Reporting Program 
LGO  Light Gas Oil 
LN2  Liquid Nitrogen 
LOC Loss of Containment 
LOS  Level of Service 
LOX  Liquid Oxygen 
LPG  Liquefied Petroleum Gas - (light hydrocarbons) 
LTA  Land Treatment Act 
LTMS  Long-Term Management Strategy 
LVW Loaded Vehicle Weight 
MACT  Maximum Average Control Technology 
MBTA Migratory Bird Treaty Act 
MCE  Maximum Credible Earthquake 
MDEA  methyldiethanolamine 
MEIR  Maximum Exposed Individual Residence 
MEIW  Maximum Exposed Individual Worker 
MGD  Million Gallons per Day 
MLD Most Likely Descendent 
MOC  Management of Change 
MPOs  Metropolitan Planning Organizations 
MRP Municipal Regional Permit 
MRZ  Mineral Resources Zone 
MSDS  Material Safety Data Sheets 
MSL  Mean Sea Level 
MTC  Metropolitan Transportation Commission 
MW  Megawatt, a million Watts 
MWh  Megawatt hour 
NAAQS  National Ambient Air Quality Standards 
NEHRP National Earthquake Hazards Reduction Program 
NESHAPs  National Emission Standards for Hazardous Air Pollutants 
NFPA National Fire Protection Association 
NHTSA National Highway Safety Administration 
NMFS  National Marine Fisheries Service 
NOx  Nitrogen Oxides 
NO2  Nitrogen Dioxide 
NPDES  National Pollutant Discharge Elimination System 
NPOC  Non-Precursor Organic Compounds 
NSPS  New Source Performance Standards 
NTR  National Toxics Rules 
OEHHA  California Office of Environmental Health Hazards Assessment 
OSHA  Occupational Safety and Health Administration (Federal) 
PA Proposed Project Area 
PACT  Powdered Activated Carbon Treatment 
P&ID  Piping and Instrumentation Diagram 
Pb  Lead 
PCB Polychlorinated Biphenyls 
PG&E  Pacific Gas & Electric Company 
PHMSA Pipeline and Hazardous Materials Safety Administration 
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PM  Particulate Matter 
PMI  Point of Maximum Impact 
PM10  PM less than 10 microns in size 
PM2.5  PM less than 2.5 microns in size 
POC  Precursor Organic Compounds 
ppb  Parts per billion 
ppm  Parts per million 
ppmw  Parts Per Million by Weight 
PPV Peak Particle Velocity 
PRC  Public Resources Code 
PSA  Pressure Swing Adsorption 
PSD  Prevention of Significant Deterioration 
PSM Process Safety Management 
psi  Pounds per square inch 
psia  Pounds per square inch, absolute 
PSM  Process Safety Management 
PTO  Permit to Operate, from the BAAQMD 
QRA Quantitative Risk Analysis 
RC Refinery Complex 
RCRA  Resource Conservation and Recovery Act 
RCRIS  Resource Conservation and Recovery Information System 
RCV Refinery Complex Vicinity 
RHFD  Rodeo-Hercules Fire District 
RMP  Risk Management Plan or Regional Monitoring Program 
RMS Root Mean Square 
ROG  Reactive Organic Gases 
RWQCB  Regional Water Quality Control Board 
SARA  Superfund Amendments and Reauthorization Act 
SB Senate Bill 
SCF  Standard Cubic Feet 
SCR  Selective Catalytic Reduction 
SDC Seismic Design Category 
SF6 Sulfur Hexafluoride 
SFBRWQCB  San Francisco Bay Regional Water Quality Control Board 
SIP  State Implementation Plan 
SLC  State Lands Commission 
SMARA  California Surface Mining and Reclamation Act 
SMR  Steam Methane Reformer 
SO2  Sulfur Dioxide 
SPP Steam Power Plant 
SPCC  Spill Prevention and Countermeasure Control Plan 
SR 4 State Route 4 
SRP  Selenium Removal Plant 
SRRE  Source Reduction and Recycling Element 
SRU  Sulfur Recovery Unit 
SR-4  State Route 4 
SWRCB  State Water Resources Control Board (State Board) 
SWPPP  Storm Water Pollution Prevention Plan 
TAC  Toxic Air Contaminants 
TBACT  Best Available Control Technology for Toxics 
TGTU  Tail Gas Treating Unit 
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TMDL  Total Maximum Daily Loads 
TVP  True Vapor Pressure 
UBC  Uniform Building Code 
ULL  Urban Limit Line 
ULSD  Ultra-Low-Sulfur Diesel 
US DOE U.S. Department of Energy 
US DOT  U.S. Department of Transportation 
US EPA  U.S. Environmental Protection Agency 
USFWS  US Fish and Wildlife Service 
USGS  U.S. Geological Service 
UWMP  Urban Water Management Plan 
VCE  Vapor Cloud Explosion 
VOC  Volatile Organic Compounds 
WAR  Wet Air Regeneration 
WCCSD  West Contra Costa Sanitary District 
WDR Order Waste Discharge Requirements Order 
WestCAT  West Contra Costa County Transit 
WHR  California Wildlife Habitat Relations System 
WSA  Water Supply Assessment 
ZnO  Zinc Oxide 
ZEV  Zero Emission Vehicle 
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